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Blessing’s Device for Removing fimpuri- 
ties from Water, and Preventing Scale 
in Boilers, 


The device for the above named purpose is 
made by the Albany Steam Trap Company, 
Albany, N. Y. It operates to that end by 
taking water from the boiler, passing it 
through a filter and returning it back to the 
boiler under pressure. 1t consists essentially 
of a special bucket return trap working in 
connection with a filter. The return trap 
has previously been described by us, and 
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sides of the holes may be sufficient to admit | shaft imparts a vertical motion by its con- 


the passage through this space of the re- 


quired amount of water. In practice no 


difficulty is found in attaining this area by | 


limiting the difference in the diameters of 
the pins and the holes in the plates to the 
one-hundredth part of an inch. One of 
these plates, the upper and stationary one, 


attached to the under side of the support- 
ing frame, while the other plate, having the 
pins or plungers firmly attached thereto, 


| necting rods to the plate containing the pins 
or plungers. 


There is also shown in the interior of the 


| shell a pipe leading from the receptacle below 
|the filtering material up to and connecting 
| with one of the ports of the valve seat in the 
| cover of the filter. 

through which the holes are drilled, is firmly | 


As shown in the drawing, the slide valve 


| on the top of the filter is moved to the right. 
| In this posi'ion the operation of the appara- 
tus will be as follows: 


The boiler being 
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the trap through the discharge pipe, showa 
on the right of the trap, to boiler, entering the 
same a fewinches below the water line, and 
being prevented from returning by the check 
valve opening towards the boiler, as shown 
In a few moments 
the water will have been discharged from the 


in this discharge pipe. 


trap, the equalizing valve will close, shutting 
off the boiler steam, and the trap will com- 
mence again to receive the water from the 
filter and continue to repeat its operation, 
causing thereby a positive circulation to be 


serves as a guide to the pins while passing | under steam, the water with its impurities kept up from the bottom or any other part of 































from extended use has become so well known 
as not to require detailed description. 

The filter, an enlarged view of which is 
shown on page 2, consists of a wrought-iron 
shell of such a length as to contain at least a 
depth of 30 inches of sand or other suitable 
material ; it is riveted to a cast-iron base hav- 
ing formed in it a chamber or receptacle for 
the filtered water, containing in it also a de- 
vice which is termed the ‘‘ sand valve.”’ As the 
purpose subserved by this valve is an import- 
ant feature ina filter, it may be well at this 
point to explain in detail its construction. It 
consists of two circular plates of hard rolled 
brass, } of an inch in thickness, and of such 
diameter as that there may be contained in 
them a sufficient number of cylindrical holes 
for the insertion therein of movable pins or 
plungers of such size that the area of space 


left in the holes between the pins and the 
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by a vertical movement of this plate through 
the holes in the upper plate, as occasion may 
demand, removing the dirt which may ac- 
cumulate in the space between the pins and 
the sides of the holes. The upper end of the 
shell is provided with a bonnet or cover to 
which is attached the valve seat, as shown in 
the interior of the chest, having four openings 
in it covered by a valve moving in either 
direction through the intervention of a lever. 
Near the upper end of the shell is shown a 
horizontal shaft extending through it, having 
a crank for turning the same. Placed on 
this shaft, in the interior of the shell, are 
two chain wheels having endless chains on 
them running over two other loose chain 
wheels attached below to the sides of the 
shell. 
chain wheels first mentioned, is shown an 
which on the revolution of the 


On this shaft, and between the two 


eccentric, 


DEVICE 
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being thoroughly mixed by circulation, and 
under pressure, will be forced from the boiler 
through the pipe leading from the blow-off 


| pipe to the small chest on the top ofthe filter, 


and from thence down through the opening 


shown to the left, into the filter, passing on 
through the sand or other filtering material, 
and the sand valve into the lower receptacle, 
and from thence up through the pipe shown 
in the interior of the filter and through the 
valve mechanism to the pipe shown on the 
extreme right, connecting with the return 
trap on the left side, having the check valve 
in this pipe opening towards the trap. Ina 
few seconds this water, its impurities having 
the filter, 
have filled the trap, thereby causing the equal- 


been abstracted and left in will 
ization of the pressures by the opening of the 
equalizing valve shown on the upper left 


hand side of the trap, and will then flow from 
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the boiler, through the trap and back again 
to the boiler, at a loss of temperature at no 
time exceeding ten degrees. 

As the impurities are left behind in the 
filter on the passage of the water through it 
to the trap it becomes necessary from time to 
time to remove the same by the process of 

Close the 


globe valve in the pipe leading from the 


washing out the filter as follows: 


boiler to the filter, and open the one from 
lever to the 
left, thereby causing the valve to be moved 


the street main, then move the 
to the extreme left, and the water, being re- 


versed in its direction, then passes down 
through the pipe shown in the interior of the 
shellinto the lower receptacle, then up through 
the sand valve, through the filtering medium 
and out to the atmosphere through the valve 
mechanism and waste pipe, taking with it the 


« mpurities that had been arrested during its 
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If to 
more thoroughly clean the filtering medium, | 


reverse operation. found necessary 


a few minutes after the currents of the water 


have been changed, the shaft containing the 
chain wheels may be revolved, and this will | 
more thoroughly relieve the same of its im- 
purities and at the same time will cause the | 
pins or plungers to be moved up and down in | 
the upper holes of the plate, so that if sauert 
should be any of the small openings closed | 
the dirt will at once be washed out and their | 
full area restored. Washing with water from | 
the street is not often necessary, as the wash- | 
ing can be well done with the water taken di- 


it being hot it does not 


rect from the boiler ; 
require the same quantity, it can be done in 
much less time, and the loss is very trifling, as 
a filter of a size suitable for 100 horse-power 
boiler can be thoroughly washed with a loss 
of from fifteen to twenty gallons; to simply 
remove the worst impurities, so as to keep the 
filter free to pass the water, can be done in a 
few seconds with a few gallons loss of water. 
After the filter has been sufficiently washed 
the valves that were closed should be opened, 
the lever moved to its former position, when 
the operation of filtering will go on as before. 

In the system illustrated it will be seen there 
are no rods to pack, no pistons to leak and 
wear out, no loss from exhaust steam, and it 
is claimed that filtration is perfect, as the 
pressures in any part of the apparatus will 
not vary over five pounds; in other words, 
the filter is constantly working, the same as if 
it were under a fixed head of water. 

The use of this device is said to have dem- 
onstrated the fact that it will entirely prevent 
the formation of scale in a boiler, avoiding the 
loss in fuel and the danger incident to the use 
of bad water. 
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Return Tubular Boilers. 


By Wiiu1am Lowe. 


DOMES, THEIR VALUE AND PROPER PROPORTIONS. 
The of 


several, and their value sufficient to advise 


uses a dome upon a boiler are 


their use upon every boiler of this type. A 
8 the 


good proportion for the diameter is 
of the the 
may be same as the diameter; thus, 30 inch 


diameter boilers, and height 
boiler, 18x18 inch dome ;. 86 inch, 21x21 inch; 
42 48 inch, 28x28 
54 inch, 32x32 inch; 60 inch, 36x36 inch; 66 
10x40 inch; and 72 inch, 42x42 inch, | 

and larger sizes in same proportion. 
The outlet from 


the boiler far enough from its water surface 


inch, 25x25 inch; inch; 


inch, 


dome carries the steam 
to prevent the draft of steam from the boiler 
disturbing the water surface, and in conse 

quence preventing surcharging, iu which the 
steam is drawn from the boiler with more | 
moisture than belongs to its pressure and | 
temperature; also tides over the irregularities | 
of the fire or draft of steam from the boiler, 

and maintains the pressure to the extent of | 
its storage capacity, and the storage capacity | 
in the additional amount of water that may | 
| 
| 
i 


evidences of the | 


be carried in a boiler having a dome, 


with its tube-heating surfaces carried high- 
the The 
superiority of a dome boiler over a domeless | 

that | 
I will give a case or two of | 


er up in boiler. 


one are sO humerous there is no 


room for doubt. 
comparative effects. 
the 
in running an engine with a fixed load per 


One advantage the dome 


boiler bas over domeless one is that 
hour or day, whether it be desultory or com 


paratively regular, with a domeless boiler, 


or one of same kind and size with dome, 
is that any irregularity of pressure on the 
boilers, which may be caused either by adesult 
ory action of the fire or load upon the engine 
will result in greater loss of pressure and fuel 
with the domeless boiler than with the boiler 
having suitable dome, because the speed of 
engine or draft of steam from boiler for any 
purpose must be maintained, and in doing 
this with a lower pressure, more steam must 
be drawn from the boiler, and that from the 
domeless boiler will be wetter and carry more 
water out of the boiler with it than that from 
the dome boiler, and consequently require a 
stronger fire and feed to restore or maintain 
the pressure required. 

In many instances in my experience the 





domeless boiler would not do the work that 
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one with a dome would, but on putting a 
dome on the domeless one it did the work 
The reason is stated above, 
and no argument can change the fact. The 
most striking and convincing case in con- 
firmation of the advantage a dome boiler 
with the tubes well apart and well up in it 
has over a domeless one with the tubes closer 


satisfactorily. 


together and low down in it, was found in a 
case where two 4x16 feet boilers were set side 
by side, as represented, each had 48 3-inch 
by 15-feet tubes, and in every way were set 
and provided for doing all they could, each 
having the whole power of the chimney when 
running separately, wherein it was f>und that 
the domeless one would not do the work that 
the one with dome did easily, and that more 
fuel was needed with the domeless boiler to 
do what it could be made to do, which was 
much less than the dome boiler would do. 
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the water line rise above a certain point in the 
The 
of engines are liable to take place with dome- 


boiler. most destructive breakdowns 


less boilers, and it is a common experience of 


engineers to get wet steam from domeless 


boilers. I have been called in to advise in 
such cases, and on asking the engineer how 
he knew the steam was wet, I have 


shown water being forced past the piston rod 


been 


packing in jets, every stroke of the engine; 
also from the indicator cock upon the cylin- 
der. In one case, not long since, a pair of 
fine engines were broken down badly by wet 
steam from domeless boilers, and after repairs 
the owners feared to run them without some 
means of preventing a like accident, so they 
had a trap placed between the boilers and en- 
gine, consisting of agood sized wrought-iron 
drum, set vertically, and connected the steam 
pipe from boilers to it, and pipe from it to 
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BLESSING’s FILTER. 


In another case an old flue boiler with 
large dome was replaced with a larger 


one of the horizontal tubular kind, without 
dome, and to the discomfiture and damage of 
the users it was found unable to do the work 
the had 


dome made all right. 


other done, but the addition of a 
The new one required 
more fuel and feed to do less work than the 
old one did, which was changed after the 
dome was put on, and it may be as well to 
that the 


who argued and said that 


state maker of the boiler was one 


a dome was a 
detriment to a boiler. 

There is another objection to domeless 
boilers, and that is, the danger of the engine 
taking up sufficient water with the steam to 
break it down or damage it, and the annoy- 


ance of using wet steam in the engine should 


SEE 


Pace 1. 


engines, and thus trapped and drew off the 
water, that formerly went through the en- 
gines. But what a loss of fuel there must be 
with such a ludicrous contrivance, which was 
made necessary by the danger of taking steam 
for an engine from domeless boilers. These 
references are given here to show that the 
domeless boilers, with the general proportions 
of steam, and water space, and distribution 
of the tube-heating surface, are faulty, unre 
liable, wasteful of fuel, and dangerous toa 
steam engine. ‘The largest number of dome- 
less boilers are those of the horizontal tubular 
kind, and here I desire to say that the greatest 
evaporation | ever saw reported was from 
tests of those boilers, wherein the quality of 
steam was not taken, and it is no wonder they 
show such great results of evaporation to the 
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fuel, when all the water pumped into them 
is credited as evaporated into dry steam when 
furnishing it to run a steam engine or for an) 
other purpose. I will conclude on the dom: 
subject by saying that I never knew of a 
breakdown of an engine that could be trace: 
to wet steam from boilers having suitabl 
domes, nor any annoyance from wet steam. 


<=> - — 
Modern Locomotive Construction. 





By J. G. A. MEyEr. 


THIRTIETH PAPER. 


PRACTICAL EXAMPLE IN LAYING OUT LINK 
MOTION. 

One of our readers has sent us the follow 
ing example for solution: The size of cylin 
der for a portable engine is 7 inches diameter, 
10} inches stroke. Length of connecting rod, 
25 inches ; throw of eccentric, 2 inches ; la; 
on valve to cut off at } of the stroke; lead of 
ve Of 


limited to 8 inches; length of link block, » 


valve, an inch; length of link arc 
inches; length of link hanger, 6 inches; length 
of lifting shaft arm, 9 inches; width of steam 
ports, 2 of an inch; 
1,4; inch; width of bridges, ;'; 
Length from center of main shaft to link 
block the 


valve is in the center of its travel, 353 inches : 


width of exhaust port, 
of an inch. 
connection on valve rod, when 
center of valve rod connection, 2 of an inch 
Center of cylin 
der on a line with center of main shaft. Link 
connected direct to valve rod without rocker. 


above center of main shaft. 


Center of lifting shaft located between link 
Link are from eccentric rod 

It is required to determine 
the amount of offset to saddle pin which 


and main shaft. 
’. inch. 


‘ 
16 


pin are 1 


will give the cylinder equal quantities of 





steam when at } stroke, also location of center 
of lifting shaft to take equal quantities of 
steam when at full stroke. 


TO FIND THE LAP. 
First we must find the amount of lap neces- 


|sary to cut off steam at } of the stroke when 
the link motion is in full gear. 
Fig. 1. Describe a circle whose diameter is 


equal to the throw, namely, 2 inches. In this 
Divide a ) 


into four equal parts, through the third point 


| circle draw any diameter as a ). 


of division ¢ draw a straight line ¢ d perpen- 
| dicular to a ), intersecting the circumference 
lof the circle in the point d. Join the points 
bisect the line 
adby a perpendicular ¢ f iatersecting a d in 


«and d by a straight line - 


the point 4, and the circumference of the 
circle in the point «. The distance from the 
center g to the point / represents the amount 
of lap, which is (according to measurement) 
4 of an inch ; and the distance from the point 
Ato the point ¢ represents the width of the 
steam port. For further explanation relating 
** Modern 


tive Construction,” thirteenth and fourteenth 


|to this construction, see Locomo- 
papers. 

If it is the intention of designer to cause 
the outside edges of the valve to fully open 
the steam ports, then the width of the steam 
| port, which is according to our construction 
in Fig. 1, half of an inch wide, indicates that 


the steam ports § of an inch wide, as given in 


the example, are too wide, because the travel 
|of the valve must at least be equal to twice 
| the sum of the lap and the width of the steam 
See ‘* Modern 


tion,” eleventh paper. 


port. Locomotive Construc- 


THE FOUR IMPORTANT POSITIONS OF THE SLIDI 


VALVE, 

Having found the necessary lap of the slide 
the construction 
2, which will determine the off- 


valve we can commence 
shown in Fig. 
set to the saddle pin, and the position of the 
lifting shaft. 


cate the four very important positions which 


Our first step will be to indi- 


the slide valve will occupy during one revolu- 
tion of the crank, and these may be designa- 
ted in the following manner: The position 
the valve will occupy at the beginning of the 
front stroke of piston, the position it will 
beginning of the back stroke of 
it 
steam is cut off in the cylinder during the 


occupy at the 


piston, the position will occupy when 


front stroke, and the position it will occupy 
when steam is cut off during the back stroke. 
To indicate these positions by points on the 
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paper we proceed as follows: Fig. 2. Draw 
the horizontal line /, WV, which will represent 
a line passing through the center of shaft and 
also the axis of the cylinder. 


C on the line 1 


Let any point 
WV represent the center of the 


shaft. Onthe line 1 M lay off a point D 
354 inches from the point C, through D draw 


aline ) # perpendicular to 1 VM; on the line 
D # lay off a point F 3 
join the center C and the point # by astraight 


5 of aninchabove L V, 
line, then the line C # will be the center line 
of motion of the valve gear, and the point / 
will represent the center of the valve rod pin 
the 
From / as a center and witha radius 


when the valve stands in center of its 


travel. 


of 5 of an inch, which is equal to the lap, de- | 


scribe a circle intersecting the center line of 
inotion in the points 7 and /. Again from / 


as a center and with a radius of ,°, of an inch, 


which is equal to the lap plus the lead, de- | 


scribe a circle intersecting the center line of 
motion in the points g and. The point g 
represents the position of the center of valve 
rod pin when the piston is at the beginning 
of the front stroke, ¢ the position of the pin 
when the valve is cutting off steam in the 
front stroke, / the position of the valve rod 
pin when the piston is at the beginning of 
the back stroke, and & will represent the po- 
sition of the valve rod pin when the valve is 
cutting off steam in the back stroke. Since 
we may consider the valve rod pin to be rig- 
idly connected to the slide valve, it follows 
that the positions of the valve rod pin will 
also represent the positions of the valve. 
LOCATING THE CRANK PIN CENTERS. 

Our next step will be to locate the positions 
of the center of crank pin to correspond with 
the positions g, 7, k, , of the valve rod pin. 

From C as a center, and with a radius of 


s 
b - 
" i 
I j jo 
{ i— 
B eee 
i B 
oO 


54 inches, which is equal to half the stroke, 
describe a circle; the circumference of this cir 
cle will represent the path of the center of the 
erank pin, and the point S, in which the cir- 
cumference intersects the line 1 W,is the posi- 
tion of the center of crank pin when the valve 
rod pin is at 7, or, in other words, when the 
piston is at the beginning of the front stroke; 
and the point of intersection, S,, is the posi- 
tion of the crank pin when the valve rod pin 
in other words, when the piston is 
Lay off 
V7, at a distance of 


is at /, or, 
at the beginning of the back stroke. 
a point, .V, on the line 4 


2 from ( 


25 inches from the point Nasa 


center, and with a radius of 25 inches, which 
is equal to the length of the connecting rod, 
draw anarc, 8., S,, intersecting the circum 
ference of the circle in the points S, and S,. 


The 
center of the crank pin when the piston is in 


point S, will be the position of the 


the center of its front stroke and the valve 
rod pin at 7, with the valve cutting off steam 
at half stroke. 
the position of the crank pin when the pis- 
of its back 


the valve rod pin at /, 


The point S, will represent 
ton is at the center stroke, and 
with the valve cutting 
of the back stroke. 
and the point S,, 


off steam at the center 


Join the center CU, by a 
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Straight line; this line will 
center line of crank when the piston is at the 


represent the 
center of its forward stroke. Also join the 
center C, and the point 8,, by a straight line; 
this line will represent the center line of 
crank when the piston is at the center of its 
back stroke. 


LOCATION OF ECCENTRIC CENTERS. 


From the center (, and with a radius of 1 
inch, whicb is equal to half the throw, de- 
scribe a circle whose circumference will rep- 
resent the path of the center of eccentrics. 
Through C draw a line O P perpendicular to 
the line C # (not perpendicular to the line 
[ M). Parallel to the line O P draw a 
istraight line /’ B; the distance between these 





| two lines must be equal to the sum of the lap 
and lead, that is, ;°; of an inch. The point 
Fin which the line / PB intersects the cir- 
_cumference / B fb, will be the position of 
'the center of the forward eccentric, and the 
point of intersection /# will be the center of 
the backward eccentric when the crank pin is 
at S;. 
| the distance between these two must also be 


Parallel to O P draw another line fd ; 
| ,°, of an inch. 
| will be the center of the forward eccentric, 
}and the point 4 the center of the backward 
| eccentric when the crank is at S. 


The point of intersection f 


POSITION OF 
PISTON IS IN 


|; TO FIND THE ECCENTRICS WHEN 
| THE 


| STROKE. 


THE CENTER OF THE 
With a little reflection it will easily be seen 
that during the time the crank travels from 
S, to S, the center Y of the forward eccentric 
| will pass through an arc equal to that lying 
between the lines CS, and CS, ; the center 
B will also pass through an arc of the same 


| length. Hence, from the center F' lay off on 


Fig. 2 


the path of eccentric centers a point $ /’; the! , r is 


distance between /’and $ /’ must be equal to 
that portion of the path which lies between 
the lines CS, and C'S, ; also from the cen 
ter 2 and with the same distance lay off the 


point } 2, then} and $ B will represent the 


positions of the forward and backward eccen- 
trics when the crank is at S, ; or, in other 
words, when the piston is in the middle of 
its back stroke. 

When the piston is making its front stroke 
it will be seen that during the time the crank 
travels from S to S,, each eccentric center 
will move through an are equal to that lying 
the lines @ S and C Sy. 


quently from the center f/ lay off on the path 


between Conse 
of eccentrics a point $f; the distance between 
the points fand $f must be equal to that 
portion of the path lying between the lines 
CSand US8,. 


from the center /a point $5, then $/fand $ / 


With the same distance lay off 


will be the centers of the forward and back- 


ward eccentric when the crank is at S, ; or, in 
other words, when the piston is in the middle 
of its front stroke. 


LOCATING THE PATHS OF THE ECCENTRIC ROD 


PINS. 


Fig. 2. From each of the four eccentric 
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centers -’ B f >, and with a radius of 331!) 


draw from the line C H ares of indefinite 
lengths; the are drawn from the center / 
should be marked with the same letter, namely 
F. and that from P should be marked 2, and 
in a similar manner all the other ares should 
be marked. 
the path of the eccentric rod pins when the 
link is moved up or down and the piston at 
the beginning of the back stroke; the ares 
} Fand } B represent the path of eccentric 
rod pins when the link is moved up or down 
and the piston is at the center of its back 


stroke. The ares f, >, } f and represent 
similar p iths of the eccentric rod pins during 
the time the piston m ves through its front 
stroke. 

FORM OF TEMPLET. 
Cut a templet as shown in Fig. 3, the are 
R R, represents the link arc, and in this case 
its radius is 35} inches ; 


the are 7’ 7’, repre 
sents the eccentric rod pin are, and is drawn 


from the same center as ?? 7?2.,, and its radius 


ht 


Bh 


351 —19," = 3311 
On the are 7’ 


points V 


inches 
and W, five 
apart. These points will repre 
the 
rod pins. 


sent centers of 
points }’and W draw a straight 


line l/ }’ perpendicular to a line 


" ’ joining the points Vand W. 
On this line l’ )' the center of 
the saddle pin is to be located, 
CORRECTION OF THE LENGTH OI 

oe ECCENTRIC RODS-—-OR THE PO 
SITION OF THE POINT FY, 
Place the templet on the | 
vy r, drawing in a position in which | 
Fig. 3 the line (’ )’ on the templet 
will coincide with the line ( / and the 


centers of the eccentric rod pins, |’ and 


will lie on the ares F' and /}, and mark the 
point in which the link are of the templet 
line Cc’ RE. 


templet with its eccentric centers V and Vi 


intersects the Again, place the 


on the ares f and /, and the line UY on the 
templet coinciding with the line ( /, and 
mark the point in which the link are inter- 
sects the line C #2. Here it 
that the point /# will not lie midway between 


will be found 


7, mark off two 


inches 


eccentric 


Midway between the 


3 


off. In order to 


Ea position midway 


the points just marked 


| obtain for the point 
| between these points we must either move the 
| point // or slightly increase the length of the 
| eccentric rods. We prefer the former method, 


and this we shall adopt in this construction. 


The ares F’'and # will represent | 


rO FIND THE OFFSET TO LINK SADDLE PIN. 


Place the templet in a position marked No. 
the 


pins J’ and W will lie inthe arcs marked $ # 


1 in which centers of the eccentric rod 


and } 2, and the link are RR, in contact 
with the cut-off point / ; 


portion of the link are, and also mark off the 


draw on the paper a 
position of the center line UY. 

Next, place the templet in the position 
No. 2 
in the 


, in which the center of the pins will lie 


ares } fand $7, and the link are in 


contact with the cut-off point 7; draw a portion 
of the link arc, and also mark off the position 
of theline U Y, 


which for the sake of distine- 


tion we have marked in Fig. 2, U, Y,, the 
line U Y, on the paper represents a line pass- 


ing through the center of the saddle pin, 
when the link is in position No. 1 and the line 
U, Yy represents the same line when the 
link is in position No. 2. On each of these 
two lines tind a point Y whose distance from 
the the 
stances, and also lie in a straight line parallel 
to C EH. 
and the point 


link are will be same in both in- 


The distance between the link are 
X on the line U’ Y will be the 
Cut a Y incision in the 
templet so that the vertex of the Y will lie 
line Ul’ Y, the 


link are equal tothe offset of pin, as shown 


offset to saddle pin. 


in the and its distance from 


in Fig. 3. 


rO FINI) THE POSITION OF LIFTING SHAFT TO 


CUT OFF EQUAL QUANTITIES OF STEAM WHEN 


AT FULI 


STROKE. 


Shaft to cut off equal quantities of steam 
when at full stroke. 

Placing the point //in a position as we have 
done, we obtain an equal amount of lead when 
the link is in mid-gear, and now placing the 
lifting shaft in such a position which will 
give equal cut-offs when the link is in full 
gear, we cannot have equal amounts of lead 
when the link is in this position, On the other 
hand, if we arrange the mechanism as shown 
in the figure, so that we obtain equal amounts 
of lead when in full gear, the cut-offs in this 
case will not be equal, but yet the difference 
will be so small that we will not take it into 
account, and thereby reducing the labor of 
Place the tem- 


plet in a position which will bring the eecen- 


laying out the link motion. 


tric rod pins on the ares /’ and /}and the link 
are in contact with lead point /, mark off the 
’ incision and call its vertex .v,. Next place 
the templet with the centers of the eccentric 
rod pins on the ares / and /, with the link are 
with the lead 
the V incision and call its vertex z,. 


in contact point g; mark off 
In a 
similar manner find the points”, and 2, when 
the link motion is in full gear back motion. 
From the points 7, and 2, with a radius of 6 
inches, which is equal to the length of the 
hanger, draw two arcs intersecting each other 
also with the radius and 


in the point /, same 


from the points wv’, and , describe two ares 


intersecting each other inthe point j/,. From 


the points “and /, and with a radius of 9 
inches, which is the given length of the lifting 
shaft’ arm, draw two ares intersecting each 
other in the point /,, which is the center of the 


lifting shaft. 





| Comparative Increase of Steam and Water 
Power. 


According to the United States census of 
1870, of the total of steam and water power 
employed, 48 18 per cent. was water. In 1880 
the percentage of water power had decreased 
to 55.39 per cent. From this it will be seen 
that water power is fast falling behind in the 
race. ‘The steam engine is now, in this coun- 


try, ‘‘the great prime mover.” 
<> 


More than 350,000 people visited the recent 


industrial exposition at Birmingham, 


} Profit ove 


Eng. 


25 000 





















Big Sandy Sand Dryer. 


This dryer consists of a cast stove, 18” in 
and 40° high above grate. The 
is surmounted with conical shaped 
wire cloth 3 meshes to inch, No. 14 wire; the 


diameter 
stove 


outside casing of No. 14 sheetiron 36 diame- 
ter, giving ample space for wet sand. ‘There 


being 30 square feet of netting area getting 
full benefit of all the stove heat 
that a great quantity of sand will be dried, 
and as soon as it dries will fall through the 


, it is evident 


netting and perforated base plate to the floor. 

The hopper near base of the dryer facili- 
tates the motion of the sand, obviating the 
necessity of a frequent shaking or poking 
to run the dry sand out. 

This dryer has been in use on the Chesa- 
peake & Ohio and East Tennessee, Virginia & 
Georgia railways for the past year, and is 
very highly commended. 
E. M. Roberts, Ashland, Ky. 

+ <p> 
Early Engineering Reminiscences. 


It is made by 


By GeorGcre Escout SELLERS. 
TWENTY-SEVENTH PAPER. 


We are constantly reminded of what the 
world owes to the inventive genius and per- 
severance of James Watt in perfecting the 
condensing steam engine and bringing it inte 
practical use, but we rarely hear of Branca, 
the Marquis of Worcester, Savery, Newco 
men, Papin and others who preceded him in 
their experiments and efforts directed to utili- 
zing steam as a motive power, and when 
Watt’s engines are spoken of it is generally 
as those of Bolton & Watt, 
financial partner before that of the mechanic 


the name of the 
and inventor. Our own Oliver Evans in the 
use of high pressure steam, and Fulton in its 
successful application to navigation, are re- 
membered as high in the temple of mechani- 
cal fame. The names of Hargrave and Ark- 
wright are remembered for their improve- 
ments in the manufacture of textile fabrics, 
the latter knighted as Sir Richard for his in- 
ventions. Our Eli Whitney for his cotton- 
gin; Josiah Wedgewood for his advances and 
are all 


discoveries in ceramic art, names as 


familiar as household words, and yet the 
originator of the paper automaton, the great- 
est labor-saving machine of this or any age, 
is known to but few. Fortunately the action 
of the French Government in the year 1799 
sum of 8,000 
Louis Robert, together with letters patent 
for 15 
ingenious invention, fixes beyond a doubt 
of the 


possibility of forming a continuous unbroken 


in awarding the francs to 


years, as a reward for his valuable 


the name man who conceived the 
sheet of paper, the accomplishment of which 
The 


invention is un- 


has done so much for civilization. 


paternity of this great 
doubtedly due to Louis Robert, and its per- 
fection and practical use to Bryon Donkin, as 
much as that of the condensing steam engine 
was due to James Watt, and Donkin’s name 
deserves as high a panel in the temple of 
mechanical fame as that of Watt or any other 
great inventor. 

A condensed statement of the origin and 
early stages of this wonderful and valuable 
invention and its resultants, may be interest- 
ing to those unacquainted with its history, 
and enable all to form an estimate of its im- 
portance. 

At the time 
idea of making paper of great size on a wire 


Louis Robert conceived the 
web in continuous motion, forming an endless 
sheet, he was employed in the paper mills of 
Essone in France ‘There he erected a rude 
machine sufficient only to demonstrate the 
practicability 


of his great conception, for 


which, in the year 1799, the Government 
awarded him a premium of 8,000 francs, and 
a 15 year patent. 

Leger Didot, the director of the works, 
fully appreciating the value of the invention, 
purchased of Robert his machine and also his 
patent, stipulating to pay 25,000 francs in in- 
stallments. Failing to fulfill his obligations, 
it was not until the year 1810 that Robert, by 
suit, recovered possession of his French 
patent. 


In the year 1800 M. Leger Didot asso- 
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lciated with him Mr. John Gamble, an Eng- 


lishman, and obtained permission from the 
French Government to take a working model 
|of Robert’s machine to England, with a view 
of getting English capital and mechanical 


skill to bring into successful operation on a 
large scale Louis Robert’s embryo that up to 


that time had not been a commercial suc. 
cess. 

Gamble’s English patent, as introduced, 
bears date of April 20, 18U1, and a second 
patent for improvements, the 7th of June, 
1803. 

Messrs. Henry and Sealy Fourdrinier, at 
that period the most extensive paper makers 
and stationers in Great Britain, were the first 
to take hold and have a machine constructed 
under the supervision and direction of Mr. 
The work was Mr. 


Hall’s engineering establishment at Dartford 


Gamble. intrusted to 
in Kent, in charge of his young assistant 
Donkin. from Mr. 
Donkin himself of his trials, tribulations and 
intense application for nearly three 


Bryan I have heard 


years 
before he produced a successful long web | 
self-acting machine, 
unbroken web of paper on the machine now 
Not that 


making a continuous 


knownasthe Fourdrinier machine. 
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SANDY 


the Fourdriniers had anything to do with its 
invention, but with their large capital and 
unbounded mechanical 
skill Donkin, they 
did not let failures discourage them, but by 


confidence in the 
and ability of Bryan 
large expenditures enabled him in the year 
1803 to set in motion the first commercially 
successful automatic paper machine. 

In 1804 Mr. Gamble sold to the Fourdri- 
niers three-fourths of his English patents. 
In 1807 application was made to Parliment 
for an extension of Gamble’s patents, show- 
ing good reason in the enormous expenditures 
in experiments and the national importance of 
the object. The Messrs. Fourdrinier in seven 
years had withdrawn from their stationery 
business the sum of £60,000, all of which had 
been expended in furthering the object of the 
invention without any encouragement or aid 
from other paper makers. An extension of 
seven years was granted, giving 15 years from 
1801. In 1808 Mr. 
Gamble having become discouraged at the 
tardy introduction and small 


the original grant of 


emoluments, 
sold his remaining one-fourth interest to the 
Messrs. Fourdrinier. From this dates a more 
rapid introduction of the few machines then 
in operation, each machine performing the 
work of from 6 to 12 vats, according to the 
width of their wire webs, reducing the cost 
|of production of printing paper fully 50 per 
cent.; clearly demonstrating the imperative 
necessity of its adoption by all manufacturers 
of that kind of 
before sizing in the engine or vat enabled the 
making of finer grades of paper on the ma- 


paper. It was not long 


chine. 
It was the brain of Bryan Donkin and his 
|indomitable perseverance that produced, in 





if lam not 


greatly mistaken—was the first in the Ber- 


Sanp 
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mondsey works of B. Donkin & Co. to plan, 





make and introduce special tools to make with 
mathematical exactness all parts of the paper 
machinery interchangeable. 

The Messrs. Fourdrinier, as is too often the 
|case with far-seeing public-spirited men, 
reaped no advantage from their enterprise 
and vast outlays; for no sooner had they 
fairly demonstrated the great than 
they had to defend their rights against pi- 


value, 


racies and infringements, in costly chancery 
suits against combinations of paper makers, 
who had united against their patents and the 
payment of royalties that they 
entitled to. This, added to their previous 
large expenditure of capital, eventually led to 
bankruptcy. 

A remarkable fact in connection with the 
practical introduction of the 
paper-forming machine, was that it was not 
until 1815, or sixteen years after its French 


were justly 


continuous 


birth, that the first effort to utilize it in the | 


land of its nativity was made; and thena 
machine was constructed by M. Calla, of 
Paris, which did not prove a perfect success, 
and in 1823 the only manufactory of contin- 
uous paper in F'rance was on one of Bryan 
Donkin’s London machines. 





DRYER. 


While the long web machine was being 
perfected for the 


Donkin, other brains were not idle, the result 


Foudriniers by Bryan 


being the first cylinder machine of John 


of the Fourdrinier (or more properly Robert) a 
hollow cylinder, covered with fine wire cloth, 
precisely as paper moulds are faced; this cyl- 
inder revolving partially immersed in a bath 
or vat of paper pulp, by exhausting the airand 
percolating water from the interior of the 
cylinder by suction, caused a film of pulp to 
adhere to its face, from which it was couched 
as the cylinder revolved onto an endless felt 
that passed around a light, hollow cylinder, 
called the coucher, that rested on top of the 
forming cylinder revolving with it, and was 
carried on the felt between successive press 
rolls, until sufficient water was pressed out 
felted film of pulp in a con- 
from the felt 
passed between pressing rolls, and 


to leave the 


dition to be loosened and 
onto a reel, from which it was cut and carried 
to the drying lofts. About this time Bryan 
Donkin had succeeded in drying wet paper as 
formed ona series of copper steam-heated dry 

ing cylinders, and finishing its surface by pass- 
ing between metallic calender rolls, so that the 
, folded and 


made ready for market, all in a 


paper was in condition to be cut 
single day; 
and he had produced a machine 





its present perfection the long web or Fou- | 
| drinier paper machine, and who 


making pa- 


per 54° wide, and running at a speed to do 


the work of twelve hand vats, each vat hav- 
| ing its pair of paper moulds, and for labor at 
vat a vat man or former of the sheet on 


| 
ithe mould—the 


| each 
coucher—to lay it from the 
| mould onto the post or pile of wet felts, and 
to cover it with a felt ready for the next 
sheet. The layman, who, after the post of 
felts with their intervening sheets of paper 
had been pressed in the wet press to remove 
(the superfluous water, successively detached 





Dickenson, who substituted for the long web | plans and efforts, and afterwards showed me 


| forgotten 
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the wet sheets, placing them one upon an 
other, and throwing back the felts to the 
coucher. 


The layman generally had an 


assistant, another hand being required to 
carry and hang in the drying loft the wet 
sheets. The production of each vat, to say 
nothing of broken or defective sheets, was 
from 2,500 to 3,000, leaves or sheets for every 
ten hours’ work. For writing and drawing 
For this 
another set of hands was employed. 


came the 


papers animal sizing was required, 
Then 
folders and 
Much of this labor being adapted 


sorters, finishers, 
packers. 
to the delicate touch of women, they were 
employed. Before the steam dryers had be- 
Donkin 
width between the decles, was capable, with 
five attendants, of doing the work of twelve 
vats, with their forty-eight skilled workmen 
bringing the paper into the same condition, 
ready for the drying loft. 
point everything was equal. 


come a success, the machine, of 54 


Beyond this 
But when the 
steam-drying, finishing by calender rolls, au- 
tomatically cutting the paper as formed and 
finished into sheets of any required size, had 
become a perfect success, another great 
stride in labor saving had been achieved. 

At the time of my pleasant and never to be 
intercourse with Bryan Donkin 
in the year 1832, of which I shall speak 
further along, he had greatly increased the 


width of his machines and fully doubled their 


|running speed and consequent production, 


and notwithstanding the addition of dryers, 
ete., had reduced the attendants from five 


to three on each machine. At that time 


many paper makers were sizing in the beat- 


|ing engines and preparing the pulp so as to 


produce a good quality of writing paper 


direct from the machine. This, in addition 


ito the great saving in manual labor, made 


another important saving in time, for it 
enabled the manufacturer to make the pauper, 


size, dry, finish, sort, fold, pack, and de- 


| liver all within 24 hours; whereas loft-dried, 


| not be 


| 


wound | 


hand-made papers require long, expensive 
and continual labor, and consequently could 
delivered within four or five weeks 
from receipt of order. ‘The Dickinson cylin- 
der machine was the first to find its way to 
America, notwithstanding that he worked it 
secretly, binding all the workmen employed 
in the machine room, not allowing the other 
The 
publication of his specification in Newton’s 
journal, imperfect as the 


hands in his mills to see the operation. 


description was, 
was sufficient to set American minds to work, 
resulting ina much simpler and equally effi- 
cient machine; but of this further along. 
When Mr. Dickinson explained his early 
the working of his latest and most improved 
machine, he assured me that I was the first 
American who, with his knowledge, had ever 
seen their operation. 

I have now lying before me a copy of the 
American Daily sidvertiser, published in 
Philadelphia, owned and edited by Zacharia 
Poulson, of May 2, 1818, a single sheet of 4 
pages of 5 columns printed on hand-made 
paper of about 205 x27), called at the time 
extra super-royal. Also copies of the Union 
or United States Gazette of the same city, 
published in 1819; also hand. made, single 
sheets of 6 columns to a page, extra imperial, 
215 x31. If [ am not greatly mistaken this 
was the largest daily paper of that time in the 
United States. 


that on extraordinary 


Both of these papers claimed 
occasions they had 
made the enormous issue of 6,000 sheets, the 
regular daily issue being between 3,000 and 
4,000. 


I have also of the St. 


present 


before me a copy 


Louis Globe- Democrat, of the year, 


with sworn statement of an average week day 
issue Of 41,255, and a Sunday issue of 57,529 
copies, the Sunday issue being from 20 to 24 
rall it 20 
or 5 sheets ; a Monday issue of 10 pages, the 


pages of 7 columus, 23 x36" sheets, 


next 4 days of 12 pages or 3 sheets, and a 
regular Saturday issue of 16 pages, equal to 
an average consumption of 124,000 sheets per 
And this in a city that at the time of 


the publication of the Philadelphia dailies, 


day. 


that I have taken for comparison, was then 
little more than an Indian trading post, and 
now has several daily papers and within its 
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limits over 100 printing and publishing con- 
cerns. 

The compendium of the census of 1880 
gives the number of paper making establish- 
ments in the United States as 692, but does 
not give the number of paper-forming ma- 
chines in use. But when we sum up in tons 
the production of printing, writing, wrap- 
ping, wall papers, and binders’ boards, at 
351,159 tons, and all other kinds of paper 
at 100,946 tons, aggregating the enormous 
amount of 452,105 tons, it must be evident to 
the most casual observer the absolute impos- 
sibility of this ever having been reached by 
the old mode of hand-making paper; and 
realize what civilization 


owes mainly to 


Lewis Robert and Bryan Donkin. 


I have a distinct recollection of the first | 


paper-forming machine on this Continent; 


and from that time until 1839 I was interested | 


in their construction. 
propose giving some of my own recollections 


and experience. 


In my next paper I} 


—_e - 
London Times notices an electrical car 
motor, the invention of a Mr. Jarnim. The 


motor is placed under the car, between the 


axles. Two armatures are placed on one 
axle. One of these armatures is for driving 


the car in one direction, and the other gives 
motion in the opposite direction. This, it is 


claimed, will avoid excessive heating, by 
giving the armatures time to cool down. A 
battery of sixty cells, situated under the car 


seats, drives the motor. 
=. ea. : 
How Some Railroad Officers Got 
Positions, 
[From the New York Swn.] 
If we take the railway business in all its 
branches, we shall find that in every one of 


Their 


them the men who now are at the head, and 


who are getting large salaries and making 
money, began life without a cent, except in a 
instances. 


few Thirty odd years ago a 


rosy-cheeked young man ran one of the en- 


very 


gines on the New York and New Haven road. 
He spent every moment of his spare time in 
studying mechanical engineering and survey 
ing. Soon his suggestions respecting the 
building of engines and also respecting the 
construction and building department of that 
road became so valuable that his services were 
recognized by promotion ; he became assistant 
then 
general superintendent of the whole system, 


superintendent, superintendent, then 
and is now vice-president and director, and has 
control of the entire mechanical department 
This is E. M. Reed, and when 


he sees a discontented engineer, he says to him 


of the road. 


that the opportunities for advancement to-day 
are just as great, probably greater, than they 
were thirty odd years ago, when he fired on 
the road. Another superintendent, C. N. 
Davidson, of the Hartford division, years ago 
stood at the footboard, and secured his promo 
tion because he made his services so valuable 
that the company could not do else than ap 
point him to responsible places. The general 
superintendent of the great Wabash system 
some years ago was a common telegraph op- 
erator in Delphi, Ind., earning bareiy enough 
to pay his board and clothing. But he made a 
study of the railroad business as opportunity 
presented in that obscure little town. B) 
and by the opportunity came for making a 
suggestion to the managers. It was a good 
one. Railway managers are constantly on the 
lookout for men who show their competency. 
No men in the world are quicker to recognize 
and reward fidelity and ability. This operator 
was promoted to a more responsible post. 
Here his whole time was given to mastering 
his duties and bettering the service. So he was 
promoted again and again, until a year ago he 
was made the general superintendent of the 
vast system, and with a salary commensurate 
with his responsible duties. His name is 
Wade. 

General Superintendent the 


whole five or six thousand miles of the Mis 


Kerrigan, of 


souri Pacific system, began his career as an 
ordinary axeman on the Iron Mountain road. 
He handled the axe well, and was next made 
roadman. He was absorbed in his work, and 
the company recognized his industry and 
value, and to-day he receives $10,000 a year 
the 


Hoxie himself, whom the Knights of Labor 


for managing system. Vice-President 





regard with so much bitterness, was in his 
early life a laboring man, even performing 
But he 
did that work thoroughly, and when he was 


such duties as taking care of horses, | 
twitted with having once been a hostler, he | 
‘*Yes, and I was the | 
best one in Des Moines.” 

The late President Rutter, of the New York | 
Central road, began life as station agent on the | 


laughed and replied: 


line of the Erie road, but he wasn’t satisfied | 
simply with being prompt and accurate with | 
his accounts. He made a study of the freight 
business, so far as he could at his station, 
and opened the eyes of the manager with his | 
valuable suggestions and his quick and suc- 


cessful solution of some of the troublesome 
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MOULDING 


problems of freight transportation that he 
had to meet in that early day, before the 
business was systematized and so well under 
stood as now. 

Some years ago two long freight trains met 
at a siding on one of the Illinois prairies. 
The siding was not long enough to allow the 
trains to pass. ‘The assistant manager of the 
road happened to_be on one of the trains, and 
he was at his wits’ end to know what to do. 
There stepped up a young brakeman who 
said he could manage the train so as to enable 
them to 
him, but the manager asked him to explain 


With a stick he traced in the ground b*s 


pass. The engineers laughed at 
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plan, and it was so simple that every one at 
fifteen minutes 
the two trains had been moved by, and the 


once comprehended it. In 


operation is now universally adopted on sid- 


ings that are too short. It is called saw- 


ing. The young fellow, while riding on the 
top of his car across the dreary prairies, had 
studied out and solved this problem, and 
when the opportunity came he was ready for 
it. He is now the general manager of the 
great Northwest system. 
eee ee 
The boiler inspection companies of Ger- 
many have had an analysis made of thirty- 
two boiler compounds, and cheerfully recom- 


mend that none of them be used. 
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PULLEYS. 


The Rngineer illustrates a gigautic punch 
ing and shearing machine, built by Jumes 
The 
for punching and shearing steel plates 2 
It is 
driven by a 12 inch steam engine, attached to 


Bennis & Co., of Glasgow. machine is 


inches thick, 33 inches from the edge. 
the housing. ‘The main shaft, of forged steel, 
is 14 inches diameter ; the main gear is 5 inch 
pitch, 14 inch breadth of teeth. 

—-_ —— 

The condensation of steam in the pipes of 
the New York Steam Company is only about 
10 per cent., while the loss in pressure in 
five-eighths of a mile of pipes, maintained at 
75 to 80 pounds, is only about 2 to 25 
pounds, 
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Moulding Pulleys. 
By Roserr E. Masrers. 

The illustrations in connection with this ar- 
ticle show the style of lifting plate and mould- 
ing of the pulley. 

A A, Fig. 1, is a plan view of lifting plate 
and B, Fig. 2, is a section of plan from ( to 
(. The bridges D 1D), which connect the 
plates together, are well filleted at #, to ake 
the plates stiff and strong. Itis according to 
the size of the pulley for which the plate is 
intended, how many of these bridges are re- 
quired to obtain that result. Some shops have 
the bridges the 
plates are liable to get bent and sprung out of 
shape, they do not give the satisfaction and 
service that plates do that are made with 


good strong cast-iron bridges. 


of wrought iron; but as 


The great in- 
ducement to make lifting plates with wrought 
iron connections is, they can be made from 
one section of the pattern in open sand; 
but when they get sprung out of shape, it is 
almost impossible to ever get them to fit 
properly in their place between the arms of 
the pulley. 

The points / F 
setting the upper part of the core back; as 
many of 


are a guide to help in 


desired. 
Usually on small plates there is one about 2 


these can be made as 


long on every other plate. For lifting small 
pulleys, or in a shop where there is no crane, 
and the lifting has to be done by hand, it is 
better to tap two or four holes in the plate 
for eye bolts G@ G@ G. By putting bars through 
the eye of these bolts, a good-sized core can 
be lifted out by hand, and they hold the core 
steady ; whereas, if hooks are used in lifting 
by hand, unless the men who are lifting are 
will let 
the moulder is liable to have a great deal of 
patching to do. 


practiced hands, they it swing, and 
For large pulleys wrought 
iron rods, //, can be cast in the plate. These 
can be either square or rounding at the top; 
and hooks can be used to lift out the core 
with the crane. 

Say, for instance, a pulley is wanted 10 
face off a 6 


band, and there isn’t a flask 


with adrag 10” deep, but we can tind two 6 


drags or a 12° drag. A bed is made on the 


floor 2° deep. The easiest way to do this is 


to place three 2” blocks equal spaces apart on 
the level floor and set the rim of the pulley 
on them; ram up the lower part of the inside 
of the pulley and under the rim, draw the 
blocks out, fill up the places, and make a 


(ae 8 


parting sand and drag J, ram up the inside 


bevel parting at Fig, 3, put on the 
and outside of the rim, then bed in the arms 
of the hub A A A’ so that 
the hub will be in the center of the rim. 


and lower half 


Between the arms make a level parting, 
and put in the lifting plate. Rap it down 
Put 


on the upper hub and screw in the eye bolts. 


and see that it has a bearing all around. 


Figs. 1 and 2 show a plan and section view of 
the inside of the pulley at this staye of the 
work. Ram up the pulley to the top of the 
rim, then draw the rim up 2’ at atime, ram 
ming up each course until the rim is level 
with the top of the drag. In making « part- 
ing where there is so little sand above the top 
of the hub it is better to make a parting at ZL ; 
draw out the eye bolts and lay a piece of 
pasteboard or tin over the holes, and ram up 
the cope and lift it off. 

Screw the eye bolts @G back in their places. 
A notch cut in the top of the rim over the 
draw holes will show where to cut a little 
sand away to get the hooks in to draw the 
rim. After the rim has been drawn put the 
bars through the eye bolts, and lift the upper 
half of the core out and suspend it on trusses. 
Lift off the cheek and set it aside, draw out 
the arms and hubs and set the core back on 
again. ‘T'o have this close accurately, before 
lifting it off it is a good plan to make two or 
three marks in the sand across the joint with 
atool. After the core has been closed on take 
out the eye bolts, fill up the holes with sand, 
the set the 


center core, put the cheek back on and close 


dress the outside of joint up, 


the mould. 
<< 
More than 350,000 people visited the recent 


industrial exposition at Birmingham, Eng. 


Profit over $25,000. 



























































Practical Drawing. 
By J. G. A. MEYER. 


SEVENTH PAPER. 
84. Compasses, Figs. 53 and 54. In this 
instrument the movable point /’, the needle 
point A, the center of the joint G', and the 
steel, the rest of 
To this instrument belong 


screws are all made of 
German silver. 
the pencil point, Figs. 55 and 56; the pen, 
Figs. 57 and 58, and the lengthening bar, Figs. 
59 and 60. 
same manner as the ordinary 
plained in article 75. 
point as illustrated in Fig. 56. The descrip 
tion of the straight pen, given in article 82, 
also applies to the pen accompanying the 
compasses, With this exception, that in the 


latter the blades have not a similar curve, | 


whereas in the straight line pen 
The joint G of 
the compasses must be perfect, so that the 


see Fig. 58 ; 
the blades are curved alike. 


compasses can be opened or closed without 
any jolt, and by applying a uniform pressure 
a uniform motion of the points will be ob- 
tained. This joint should be adjusted suffi- 
ciently tight to hold the points in whatever 
position they may be placed; and yet the 
joint must work easily enough to enable us 
to open or close the compasses with one 
hand. When this instrument is in use the 
needle point A should always stand per- 
The 
same remark applies to the pencil point and 


perdicular to the surface of the paper. 


pen, and for this purpose the joints BD) # 
are provided, see Figs. 56, 58 and 61. ‘These 
latter joints are generally adjusted a little 
tighter than the joint (, to insure firmness. 

When a pencil line is to be drawn remove 
the movable point /’, Fig. 53, insert the 
pencil point and tighten the screw CU, or if an 
ink line is to be drawn insert the pen in place 
of the pencil point. 


85. Lengthening bar, Figs. 59 and 60. 


‘ 
This is wholly made of German silver; one 


end is made to fit the socket in the shank of 
the dividers, the other end is provided with 
a socket for receiving and holding the pen or 
pencil point. It serves simply to lengthen 
one of the legs of the dividers, so that larger 
circles can be described than with the com- 
It should 


rough work, because with it attached the 


passes alone. only be used for 
compasses has too much spring to enable us 
to draw accurate lines with it. 

We would recommend a compasses of the 
size, such as represented in our illustration, 
as most convenient for the beginner. Al- 
though for regular office work a size larger 
and another smaller are necessary, which we 
will explain hereafter. When the movable 
point /’ is left in the instrument, as shown in 
Fig. 53, the compasses may be used us a plain 
dividers, but this is not always convenient or 
advisable. It is better for the student to 
provide himself with plain dividers. 

This 


instrument is made of German silver, with 


86. Plain dividers, Figs. 62 and 63. 


the exception of the points, which are made 
of steel. 
round, as shown, and of the same length, 


The points should be sharp and 


touching each other when the instrument is 
closed. The joint A should be as perfect 
and work the same as the joint @ of the 
compasses explained in article 84. The plain 
dividers are used for dividing lines into equal 
parts, or for transferring given distances 
between points from one position to another. 

87. Besides these tools the student must 
provide himself with a small cake of India 
ink. 


of ink only. 


We would advise him to select the best 
The good quality of ink can 
generally be distinguished by its strong smell 
of musk, and lines drawn with this kind of 
ink will not blot 
brush. 


when touched with a wet 


88. The end of the cake of ink is ground 
with pure water in a small dish or saucer 
until the fluid has become the required shade. 
Saucers can be bought for this purpose; the 
best kind are those which are sold in nests, 
forming when put together a cylindrical pile 
of shallow dishes about 2} inches in diameter 
and generally six ina nest. When a drawing 
is} not to” be tinted or shaded with the brush 
she lines drawn with the ink should be as 


The pencil is sharpened in the | 
pencil ex- | 
It is held in the pencil | 
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dark as possible, but when the drawing is to 


be tinted the ink must have a lighter shade ; | 


the reason for this we will explain under the 
head of ‘‘tinted surfaces.” The proper 
shade of ink can be ascertained by drawing 
with it trial lines on a separate piece of paper. 
Mix a sufficient quantity only to last for the 
day; in fact, for very fine work the ink 
When the re- 
quired quantity has been mixed, wipe the 


should be mixed twice a day. 


cake dry with a piece of paper (not a rag), 
crumble. The ink when 


mixed should never be allowed to stand ex- 


otherwise it will 


posed, but should always be kept covered to 
prevent evaporation or dust flying into it. 
In mixing ink, cleanliness is of the greatest 
The dish must be clean, the 
water pure, and the cake free from all dust. 


importance. 


Pencil Point 

















Dividers with changeable Points 











Vig. 53 lig. 54 | 

Common writing ink should never be used 
inthe drawing pen, as it will soon eat away 
the metal and render the pen useless. 

89. In addition to the foregoing, the begin- 
ner must provide himself with a piece of 
India rubber and a piece of ink eraser, to 
complete his outfit. 


The India rubber is used for erasing pen- 
cil lines. Its use cannot be avoided, since 
the proper length of lines, and sometimes 
their position, cannot always be at once de- 
termined; hence the unnecessary length of 
pencil lines, or errors, are removed with the 
rubber; still its use must be judicious, 














MACHINIST 





90. The ink eraser is used for removing 


ink lines. Its use should be avoided as much 
as possible; in fact, its use generally indi- 
cates carelessness; good draftsmen rarely, if 
ever, use it. 


PRELIMINARY REMARKS ON THE CONSTRUCTION 


OF PROBLEMS. 


91. The first aim in the construction of 
all our problems should be correctness ; next, 
but almost of equal importance, elegance. 

Now, since correctness is our first aim, we 
draw all our lines first with pencil. This will 
enable us to concentrate all our thoughts upon 
the correct construction of problems without 
any particular regard to the proper length of 
lines, these being made generally a little 
longer than necessary; but when our con. 


Lengthening Bar 


Pen Point 

















Plain Dividers 
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Kiyg. G2 Fig. 63 
struction with pencil is completed, then the 
limits of lines will be indicated either by 
points, or by the intersection of other lines. 

We would again call the attention of the 
student to the fact that, in order to obtain a 
very accurate construction, the pencil lines 
should be drawn as fine as possible, and with 
a hard pencil, as recommended in Art. 75. 

92. We can now commence inking the 
lines, and since our mind is now free 
from all thought of acccurate construction, it 
can be given to neatness or excellence in exe- 
cution, All we have to do is to use the tcols 
as previously directed, using great caution to 
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follow accurately the pencil lines, and never 
to pass beyond the limit of a line. 

93. When the inking of lines is finished, 
we remove all the unnecessary pencil lines 
with India rubber, and clean the paper with 
the same. If we have inked a line beyond 
its limit, or inked a wrong line, or blotted 
the paper, these must be removed with the 
ink eraser; but since such mistakes or acci- 
dents could have been avoided, it is obvious 
that the use 
thoughtlessness or carelessness (Art. 90). 


of an ink eraser indicates 
ae 


Railroad Shop Notes. 


The total number of locomotives on the 
Brooklyn Elevated Railroad is 30. Of this 
number 28 locomotives are always in active 
service, and the remaining two are usually 
placed in the erecting shop for repairs or gen- 
eral overhauling. The total number of cars 
is 90. Ofthis number 88 cars are constantly 
running, and the remaining two cars are those 
which need repairing. 

All this rolling stock, also the water and 
coaling stations, are placed in charge of 
Charles A. Ball, who is master mechanic of 
the road. Through his energy, skill and 
experience in locomotive engineering, this 
rolling stock is kept in its present good work- 
ing order. His great aim is to bring and 
keep the engines of the Brooklyn Elevated Rail- 
road to such a standard of perfection that 
they will be second to none, and we believe 
that he is successful in his efforts. In order 
to accomplish this purpose he has already 
thoroughly overhauled, repaired, and consid 
erably improved 14 locomotives. 

Among the improvements we noticed the 
adoption of water grates in place of cast-iron 
grate bars. The water grates are placed in 
the fire-box at an angle which secures through 











the water tubes a perfect circulation of water. 


Plugs are placed in the boiler in a convenient 


position, so that the water grates can be read- 
ily cleaned and inspected. Plugs are also 
placed in the upper part of the back head of 
boiler, through which the inside of the boiler 
can be examined. ‘The old equalizing levers 
are replaced by new ones, which are made 
heavier, and lengthened out atthe back end 
3} inches. This change will allow the equal- 
izing levers to be disconnected with consid- 
erable less More 
weight is thrown on the drivers, the weight is 


labor when necessary. 
more evenly distributed on the same, and the 
wear on the front driving boxes is reduced. 
The old driving boxes, which were made of 
cast-iron with brass bearings, are replaced by 
solid boxes made of phosphor bronze and cast 
in Philadelphia. Judging from some of the 
broken cast-iron boxes which we examined, 
we believe that Mr. Ball shows good judgment 
in condemning all cast-iron boxes, and that 
this change is not made any too soon. Each 
boiler is thoroughly examined and washed 
out every 


7 


month. For this purpose hot 
water is used, led through a 3-inch pipe from 
the engine room below to the track above. 
The water as it enters this pipe has a pressure 
of 40 pounds, and is heated by steam of 60 
pounds’ pressure taken from the stationary 
boiler, led into the 3-inch pipe by a smaller 
pipe, and arranged in a manner which not 
only heats the water but also helps to force it 
upwards. 

The locomotives have 11’ x 16’ cylinders, 
and when first placed on the road had an 
average consumption of coal of 42 pounds per 
mile, which, through the improvements added, 
is reduced to 29 pounds of coal per mile. 
Each double crew locomotive runs 5,000 miles 
per month. 

The repair shops are also kept in excellent 


condition ; in a few days an addition of 75 
feet to the erecting shop, and a new engine 
house 290 feet long, with three tracks, is to be 
commenced, 
+ 

If we trust the expressions of 
effect of the intro 
duction of the electric light has, so far, not 


those inter- 
ested in gassupply, the 
diminished the consumption of gas. On the 
Increased it. 
With the better illumination afforded by th: 


contrary it appears to have 
electric light comes the demand for bette: 
light from gas, Better light is a good thing 
always, 
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New Manufactories in St. Paul. 


In the American Macurinist of March 13, 
1886, we published some facts about the 
afforded 
locate in St. Paul, 


advantages new manufactories to 
Minn. 
low taxes, cheap coal, bonuses of land and 
money, and a general disposition to welcome 
mechanics as desirable members of s iciet y 
as some of the inducements for new manufac- 
tories to startin that city. We mentioned 
the active efforts of the Chamber of Com- 
merce to promote an increase of industrial 
and referred to 
Prof. W. F. Phelps, secretary of that associa- 


establishments, inquirers 


tion. The article produced a great deal of 
inquiry, and as part of the results four new 
iron working establishments are now located 
at South Park, a suburb of that city. All of 
the four were attracted to the city by reading 
that article. 

(1.) The Warner & Hough Machine Com- 
& 
Hough are two enterprising men who were in 


They are as follows: 


pany, capital, $50,000. Messrs. Warner 
the machinery business at Wilmington, Del., 
until the publication of our article attracted 
them to St. Paul. 
a machine shop 100x50 feet and a foundry | 
10x70 feet. 
with first-class machinery to build the Hough 
Twist Drill Grinder and other special tools 
They also have a 


The company has erected 


These buildings are equipped 


for the general market. 
steam forge for heavy as well as light work. 

Part of their machine shop work is_ boring | 
out engine cylinders without removal with | 
patent cylinder re-boring bars, also facing off | 
the valve seats of stationary engines in pres- | 
ent position. Workmen and tools are sent to | 
any point todosuch jobs. This company also 
has a machinery warehouse at 181 Sixth street, 
St. Paul, and do general engineering and con- 
tracting for improved steam plants. They have 
the agency for machinery, including Gould « 
Eberhardt shapers and gear cutters, Whit 

comb planers, Flander’s railway repair tools, 


Davidson steam pumps, Harrington’s hoists, | 


Ide steam engines, Hall injectors, Huyett « 
Smith blowers and fans, and a variety of stand- 
ard steam appliances and small tools. 


» 


we 


Watrous Engine Co. branch removed 
from Winnipeg, where the works cost $100,000 
The The 
main building is 10) by 50 feet. will 


new works occupy four acres. 
They 
build portable and stationary engines, and 
other machinery. ‘The principal works are 
at Brantford, Ont. 
to the fact that one of their chief products, 


portable engines, is in much greater demand 


The move is partly due 


in the United States than in Canada. 

(3.) The Holland & ‘Thompson Manufactur- 
ing Company. ‘This 
brick shop 100 by 50 feet. 
heating and a wide 


company has a new 


They manufact 
steam 


ure boilers for 


variety of engineers’ supplies. They were in- 
duced to move from Troy, N. Y., but retain 


a warehouse in the latter city. 


(4.) The Dwane Iron Company, formerly | 


of Montreal. 
iron foundry 100 by 50 feet, and put it into 
operation. ‘They manufacture iron pipe and 
plumbers’ goods. 


The above establishments are now located 


in St. Paul as the direct result of the article 
in the AMERICAN Macurnist of March 13th, 
1886. ‘There are other good chances open 


for protitable manufactures in that city, and 
Prof. Phelps, Secretary of the Chamber of 
Commerce, will give particulars if requested. 


— 6 wet 
Hooper’s Seventy Per Cent, Grate Bar. 


We show, in accompanying engravings, a 
top and bottom view of this bar. It is claimed 
for it that it will fulfill all the requirements 





This Company has erected an | 
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LETTERS FROM PRACTICAL MEN, 


A Safety Center for Lathes, 
Editor American Machinist: 
One of the first mishaps a lathe usually 


We mentioned | has to change it from a new machine into an Others are qualified, many of them reversed, 


old 
tool into the end of the spindle. 


one, is to have somebody run a boring 
The usual 








= 


plan, when anything is to be chucked and 
| bored on the face plate, is to take out the 


leenter and stuff some waste in 


| 
| The waste keeps out the dirt well enough, but 


its place. 


| it don’t keep out the boring tool worth a cent 
if the lathe hand goes away and lets it run 
up. 

A better plan is to turn up a center with a 
flat 


| necessary, 


thin, head, which may be square, if 


If 
should happen to run into such a center it 


to get it out again. a tool 
would be apt to make fuss enough to wake 
up the lathe hand before any serious damage 
E. 


would result. J. ARMSTRONG 


. . | 
and do away with the objectionable features 


of most grate bars. It is so constructed as to 
give absolutely seventy per cent. air space 
The air spaces being numerous, admitting of 
a free circulation of air through all sections, 
and the lines of metal being light, the bar 
will keep cooler than where large 
of metal are used, and consequently will not 
burn out so soon. The air spaces being 
continued out to the end of the bar they will 
not burn out there sooner than any other 
section. 

The metal being equally distributed, and 
all straight lines being avoided the bar must 
expand and contract equally, and by the 
shape of the openings form an elastic grate 
bar which will not readily warp out of shape 

The manufacturer is Alexander Traud, East 
Ferry Street Iron Works, Newark, N. J. 


bodies 


Remedy for Chapped Hands, 


Dear Sirs :—I send you a recipe that will 
benefit the readers of the AMERICAN MACHINIST 
who, at this season of the year, through ex- 
posure, are troubled with chapped hands. 
Itis a simple and effective cure : 

l 


1 ounce of glycerine ; 5 ounce of bay rum ; 


ounce of spirits of camphor. Add _ the 
juice of two lemons. 
Apply after washing. 
(FEORGE S, CurrRit 


New 


Haven, Conn 
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Turbine Wheels,—Velocity Ratio. 


Editor American Machinist : 
The answer to question 344 gives facts in 
the first and the last two sentences; all the 


by different circumstances. 
1. 


The circumferential velocity of a water- 


CoMBINATION ‘Too.. 


wheel in labor should be, for the best de 
signed constructions, about 72 per cent. of 
the theoretical velocity of the water under any 
given head. 

The velocity ratio of good constructions 
varies with different designs of wheels from 
.60 to .90 of the theoretical velocity of the 
water. 

2. If a wheel makes 90 revolutions running 
perfectly free it would be generally safe to 
run about 60 in labor. 

Mr. Webber’s answers are based upon his 
theory, a speculative one, that all turbines 
or nearly all) run faster at the impinging 
circumference than the water that drives 
them. 

Let any one plot the path of the water 
through the turbine, compare the cross 
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Bar. 


HlooPpER’s GRATI 


sectional areas at different points of its pro- 
gress with the quantity of water discharged, 
and he will find that Mr. Webber is on the 
wrong side of the fence, in nearly, if not 


every case. A. M. Swaln. 


Galvanized Pipe, 
Kditor American Machinist: 


In your issue of November 6, J. C. C. in- 
quires about galvanized iron pipe. The 
Popular Science News of Boston, formerly 


Boston Journal of Chemistry (good authority) 
says galvanized pipe for domestic purposes 
is nearly as dangerous as lead pipe, and cails 
on the newspaper press to caution the public 
against its use R.C.A, 


the 


Dayton, O., is a combination of seven dis- 





A Combination Tool for Machinists. 


The machinist’s tool herewith illustrated, 


invention of Mr. John C. Eckert, of 


tinct tools, but, unlike most combined tools, 
it is so constructed that in the use of any one 
it does not conflict with the others. 


Fig. 1 shows the 
It 


consists of an inter- 


tool complete. 


nal and external cai- 
iper; a center square 
attachment C’(an in- 
tool 
is expensive 
but 
costing only a trifle 


t 


dispensable 
which 


individually, 


in this connection): 

| apair of compasses 

or dividers, ) D:a 

EE; 
F RP, 


| square, a 


gauge, and 
rule G. 

The 
A A are inserted in 


small arms 
the bore of a pulley 
until coming in con- 
tact with cross bar / 
on movable arm and 
corresponding 
L, 


the movable arm 


shoulder when 
is 
adjusted tothe cali- 
per of the bore and 
secured by set screw 
M. The 
shaft arms 2 B are 


large or 
represented as em- 
bracing a section of 
corresponding shaft- 
ing, it 
will be seen that it 
is only necessary to 


by which 


caliper one or the 
other the 
of 
opera- 


to obtain 
positive 
both at 


tion, and at the same time read the exact di- 


gauge 


one 


mensions on graduated beam, thus insuring 
accuracy. 
I 


ment with movable arms removed, and with 


‘j = 
‘ 
5° 


») 


2 illustrates the center square attach- 
the slotted bar G thrown into position at an 
angle of 45 degrees for making center lines 
ona shaft, and which bar is securely held in 
that position by the thumb screw J and lug 
N, and when not in use is thrown at rest as 
at (, Fig. 1, and entirely out of the way. 
The bar C has at pivot end a longitudinal slot 


extending about one-fourth its length, which 


permits of lengthening or shortening to that 
extent. 

An improved adjust- 

er connected with this 


tool bas a central bear- 
ing on sleeve of mov- 
able arms, thus avoid- 
lateral friction 
of 


preventing 


Ing any 


on sleeve or side 
beam, and 
any undue wear on the 
most essential and deli- 
cate parts. ‘The clamp 
//is held by thethumb, 
with 


extra set screw, the 


thus dispensing 
an 
sleeve is finely adjusted 
<a by screw A’ up or down 
| the 


greatly facilitated. The 


and operation is 





adjuster can be in- 


stantly removed from 
the beam if desired, as 
the plates S S are sim- 
ply hooked on the sleeve, and by slipping it 


off the beam, may be unhooked. 


~ 

A new process for making steel pipes or 
tubes is thus described as in use in Germany : 
Steel 
thrust into it, so that a short tube is formed 
The 
short tube or cup thus obtained is then rolled 


is cast into a round mould, a core is 


between it and the walls of the mould. 


or drawn in an ordinary train. ‘This seems to 
be a modification of the system of Mr, James 


Robertson, of Birmingham, 
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Promoting Manufactures in a City. 


On another page this week we publish 
notes establish- 
ments in the machinery and iron working 
line that are now located at St. Paul, Minn., 
as the direct result of a short article on the 
manufacturing advantages offered in that city, 


about four manufacturing 


which was published in the American Ma- 
Two of these establish- 
attracted from 


CHINIST last March. 
ments were Janada—one a 
steam engine works and the other a foundry. 
In these days of sharp rivalry between cities 
and towns anxious to secure new industrial 
establishments, some of them offering what 
ippear to be extraordinary inducements to 
attract manufactories, it may seem remarkable 
that one short article should be productive of 
such beneficial industrial results to the city 
First, 
instead of dilating in the too-frequent flowery 


mentioned. It is easily explainable. 
and verbose style about the great enterprise 
of the people of the city and the wonderful 
future it has before it, we presented a few 
definite facts regarding the advantages new 
of a desirable kind could ob- 
tain, which we gathered while visiting that 


manufactures 
city. In the second place we referred in- 
quirers, in that article, to the Secretary of 
Chamber of Commerce, Prof. W. F. 
Phelps, and the locating of those four im- 


the 


portant manufactories is mainly due to his 
special and well-directed efforts in promoting 
the industrial progress of St. Paul. 

The promptness with which arrangements 
were perfected, and the erecting and eqnip- 
ping 
forward, is due to the fact that responsible 


of the manufacturing plants carried 
parties in St. Paul were ready at once to make 
definite offers of land and other assistance to 
such manufacturers as meant business when 
inquired about advantages, and who 
considered desirable to attract to that 

After reading the article in the AMERI- 


they 
were 
city. 
can Macuinist Mr. Warner, of Wilmington, 
visited St. Paul, and in three or four days 
had contracts completed for the erection of 
the shops of the Warner & Hough Machine 
Mr. Watrous, of Brantford, Ont., 
also read the article, made a visit to St. Paul, 
and arrangements to remove 
branch engine and machine works from Win- 
cost $100,000, to 
the capital city of Minnesota. 

In 
invite 


Company. 
soon made 
nipeg, where they had 
and towns 


to 
within or near their limits it takes from three 


many cases where cities 


industrial establishments locate 
to six months to make a definite offer of any 
value to desirable parties looking for advan- 
Most parties 


who have decided to start a productive enter- 


tages to start a manufactory. 


prise object to waiting so long, as well as 
to having the project ‘‘ talked up” publicly 
while arrangements are delayed. 

St. Paul is rapidly extending her industrial 
interests, and other cities that want more 
manufactories might well adopt some of the 
methods employed to secure them for that 
city. 


Ne 





Low Prices. 


The demand for low prices in machinery 
gets, at times, to be a positive mania, and a 
It will be met, 
somehow, by manufacturers, and the result is 
to both 
Buyers, unfortunately, do not always stop to 


very unfortunate one at that. 


unsatisfactory buyer and seller. 
consider that in buying, they will in the main 
get no more than they pay for. There is no 
of 5,000 of 
work and material for $4.000 in money; yet 


probability buying worth 
cheap machinery is almost univerally bought 
on the asumption that this can be done. 
When buyers of manufactured products in- 
sist upon prices below living rates, they may 
expect to be met with inferior material and 
workmanship. This is as true of the machinery 


market as of any other, though in all cases per- | 


There are man- 
ufacturers who can keep up their standard of 


haps not to the same extent 
excellence, and defy the demand for low 
prices, but, unfortunately, their number is 
limited; the majority of machinists must get 
work into their shops in some way. 

Another evil of low prices for manufac- 


tured goods is its evil effect upon general | 





MACHINIST 


business. If low prices prevail, it means 
that those who buy have little money to 
spend. Cutting prices below reason is a 


good way to keep up business depression. 


Competitors ought to agree to compete in| 


some other and more satisfactory way. 


> 
One ** Syndicate *? Collapses, 


Newspaper reports say that ‘‘ the syndi- 
cate of seven large Philadelphia hosiery 
manufacturers, who combined several weeks 
ago to introduce a new and uniform schedule 
of wages, has about disbanded, three of the 
originators of the syndicate having with- 
drawn their new schedule, agreeing to adopt 
the schedule presentéd by their employes.” 
We never heard such a combination called a 
syndicate before ; but in the improved order 
of things we must accept new applications of 
old terms. It seems that the workmen in this 
case had already organized a syndicate of 
their own on very nearly the same plan as the 
manufacturers. Then the two syndicates re- 
fused to agree, with the result as above 
noted. When syndicate met syndicate, the 
tug on hosiery was so strong that something 
had to give way. 

See os 

One of the notable and pleasing exhibits 
at the American Institute Fair is that made by 
the New York Trade Schools. In a case are 
to be seen a variety of articles in the plumbing 
line, and some good specimens of stone cut- 
ting, all done by boys who are members of 
the schools. They would do credit to jour- 
neyman workmen, and speak well for both 
teachers and pupils. 
~ - 

Reform in Public Contracts. 


A few days ago Stamford, Conn., was 
treated to a practical example of the working 
of the contract system as applied to public 
work. The contract’ had been let to con- 
struct new sewers and the man to whom it 
was awarded let it to a sub-contractor. This 
latter individual hired a lot of Italians to do 
the work, probably at very low wages. He 
did not pay them for four weeks, then they 
developed into full-fledged anarchists with- 
out the assistance of blood-curdling circulars 
or windy speeches in the haymarket. They 
collected a lot of bombs and dynamite cart- 
ridges to use when the conflict grew hottest, 
and began operations by reducing a lot of 
stone sewer pipe to pieces suitable for mac- 
adamizing the streets. Of course the police 
stopped further proceedings in that direction, 
and of course the city authorities disclaimed 
any further responsibility after the rioting 
was stopped. Were they morally responsible 
for the outbreak? We say emphatically yes. 
The system by which contracts for city, 
county, State and U. S. Government contracts 
for public work are jobbed out, first to the 
lowest bidder, and then to a set of grinding 
sub-contractors, to modern 
It offers the 
highest premiums to the meanest, most tricky 
and inhuman task-masters and the 
country is scoured to find them when a large 
job is to be undertaken. 


is a disgrace 
social and industrial progress. 


most 


This is a public 
matter, it needs public discussion, and a 
public remedy. Here in the city of New 
York are hundreds of laborers working upon 
the new aqueduct, who, according to circum- 
stantial reports published in the Swn, are 
treated worse than slaves, and are purposely 
kept so poor and in debt to their store-keep- 
ing task-masters that they cannot escape. 
The men are paid partly in store orders and 
are required to patronize certain miserable 
boarding houses. Their safety is not well 
provided for, and accidents are very common. 
City authorities try to throw all blame upon 
the contractors. In the interest of the whole 
working people and the whole industrial in- 
terest of this country, this plan of shirking 
responsibility should cease. 
and 


The oppression 
labor should not be 
allowed to go on under the special encourage- 
ment and protection of the constituted 
authorities. The power delegated by the 
people to public servants should not be 
allowed to squeeze labor as the contract 


degradation of 


system plainly does. 
The specifications of every contract for 
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public work should require the party accept- 
ing the contract to pay the workmen engaged 
upon it every week in cash, and the lowest day 
or hour rate to be paid to common laborers 
should be named. No subletting of con 
tracts should be allowed. Of course this 
would not give as many opportunities to re- 
ward favorites at public expense, but it would 
be a reform that is badly needed. 


—_>e 


Lists of Machinery. 


In a letter from the Niles Tool Works re- 
cently, we received a slip of paper about the 
size of an envelope upon which was printed 
a list of the machines made by that company. 
The idea is an excellent one and is worthy of 
adoption by all machinery and tool manu- 
facturers whose list of productions is too 
large to be carried in mind by looking it 
over two or three times. This little slip of 
paper will be pasted in scrap books, on the 
inside of desks and in a dozen other con- 
venient places by large buyers of machinery, 
where it can be referred to without further de- 
lay, while no efforts would be made to hunt up 
a complete catalogue from the pile where it 
usually rests. It is a very cheap method of 
making known the kind of machines or tools 
made by any establishment. It does not take 
the place of descriptive catalogues nor inter- 
fere with their usefulness. 


= be 


The Supreme Court of the United States 
has recently decided that the Constitution is 
in opposition to State legislation against dis- 
criminating rates upon lines which carry 
goods continuously through several States, 
including the State which 
legislation. 


attempts such 
The principle is affirmed that 
such commerce is of a national character, 
and therefore is subject only to the Constitu- 
tional right of Congress to regulate com- 
merce. 
ae = 

A correspondent has a large grindstone 
which has by some means become saturated 
with oil, and would like to know how he can 
remove it. He has tried washing with con- 
centrated lye, but to no purpose. 

a <a = 

In ‘‘ Early Engineering Reminiscences,” 
this week, Mr. Sellers gives an interesting 
example of the difficulties under which inven- 
tors, and those who furnish means to bring 
out inventions, labored 80 years ago. The 
times have not changed much in this respect. 


Literary Notes. 


The Northwestern Miller, of Minneapolis, 
got out a large and beautifully illustrated 
supplement last year for the holiday season. 
They now announce that the forthcoming holi- 
day number will be profusely and elaborately 
illustrated. It will contain a hundred pages 
of miscellaneous and scientific matter, in- 
cluding stories, sketches, essays, and reviews. 
Among the authors who are announced to 
write especially for this number are Julian 
Hawthorne, Joel Benton, Richard M. John- 
son, Robert J. Burdette, Bill Nye, and others 
of known repute. 


THE GAS ENGINE. By DUGALD CLERK. Pub- 
lished by John Wiley & Sons, 15 Astor Place, 
New York. 

This book opens with a historical sketch of 
the gas engine, 1690 to 1885. The following 
eleven chapters treat of theory, including the 
of the 
thermodynamics 


distinguishing features 
method, 


gas engine 
of 
the various types, the chemical and physical 


classification, 


phenomena of combustion and explosion ; 
typical mechanical 


details, and the discussion of various theories 


igniting arrangements, 


which have been propounded concerning the 





action of the gases in the cylinder of the gas 
lengine and We 
believe that this book will be appreciated by 


in gaseous explosions. 
persons who are interested in the gas engine ; 

jand the rules, tables and other useful in- 

| formation will be valuable to those who are 

| . . . 
engaged in the construction of the same. 

|The book contains 101 illustrations and 279 

| Pages. 











—_— sv Ww 


Se o_w 


~ 











DecemsBer 4, 1886 


PIONS iD 
se snswERs 


—____— = 





Uo nder this head we propose to answer questions 8¢ nt 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor 
tion will be published. 


(414) F. H., Cincinnati, Ohio, 
Will you tell me by what process smali 
blacked by smoke in a machine shop fire, can be 
cleaned? A.—We do not know of any better plan 
than to re-polish with fine emery cloth and oil. 


(415) §. E. F., Centralia, 
what advantage is an air chamber in 
pipe of a pump? A.—It equalizes the flow of 
water to the pump, preventing shock. At high 
speed it is sometimes necessary to use an air cham- 
ber to save the pump. The air 
the blow of the water. 


(416) M. S., Ensival, Belgium, asks : 
can I temper cast-steel mandrels so they will not 
break in driving them in and out of work? <A.—If 
good steel is used, and the temper left the same as 
for a hammer, they will not break. 
plan to heat mandrels in a lead bath; 
heated quickly, they will have 
hardening. 

(417) F. A. M. asks: 1. Is it proper to 


turn off an emery wheel in the boxes in which it 
rung, or in the lathe? A.—When the wheel is not 


loca 


asks : 


TooIs, 


Ohio, asks: Of 


the suction 


chamber 


It is a good 
then, being 


a soft core after 
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Pattern and Brand Letters. Vanderburgh, Wells 


& Co., cor. Fulton and Dutch sts., New York. 


20°, 25,”" 28" B.G.and S. F. upright drills tor imme- 
diate delivery. Currier & Snyder,Worcester, Mass. 


The best wire nail and tack and nail machinery. 
Wm. A. Sweetser, Brockton, Mass, 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, I11. 


Inventions, Models, Gear-cutting and light me- 
chanical work. A. P. Brown, 108 Liberty st., N. Y. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11W. 13th st.,N.Y. Send for des’n. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Nov. 13, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Machinists’ supplies, brass goods m’f’rs supplies, 


| polishing materials, all kinds wire, metals, ete; in 


cushions | 
| Mechanics’ 


How | 


any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y. 


Handbook on the Care of Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 
Engineers free on applic ation ; special terms to 
Libraries. E. & _N. Spon, Publishers, 
35 Murray st., New York. 


“ Hints to Steam Users, Engineers and Firemen.” 
A 100-page book on care of steam boilers; just is- 
sued: containing useful rules, tables, ete; a valu- 
able book for engineers; sent on receipt of 25 cts. 
in stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 


For Sale—A Circular Cold Sawing Machine for 
cutting iron or steel rails, joists, girders, T iron, 


ete. ; can be run by 
and accurate cut, 


hand or power; gives a clean 
avoiding fractures and saving 


} time; having been purchased in trade, will be sold 


worn too much out of true, turn off the wheel in its | 


boxes: butif worn too much, it should be turned in 
the lathe. 2. In which place for turning the emery 
wheel will the diamond last the longest? A.—It 
will last as long in one place as in the other. 

(418) W. W. T., Pittsfield, Mass., asks: 1. 
Is naphtha more dangerous to use than petroleum ? 
A.—We are not aware that it is considered so. 2. 
Is naphtha gas as safe to use in a gas engine as 
illuminating gas? A —We have never heard of 
any special danger in its use in gas engines. One 
of the best-known builders of gas engines informs 
us that its us? is not found to be satisfactory. Is it 
subject to stricter regulations by law than kero- 
sene, alcohol, etc.? A.—We think about the same. 


very reasonable, 
dress Fedrick 


For particulars and price, ad- 


k & Ayer, Philadelphia, Pa. 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 


unexcelled. Send for pamphlet. Address, Bal- 
ance Valvé and Piston Packing Co., room 58, 280 


Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 


| holding a complete volume (52 issues), simple, neat, 


| practice in testing engines and boilers 


You can only find out what the requirements are | 


in any locality by inquiring in that locality. 

(419) B. C., Brantford, Ont., asks: 1. 
What is the proper area of safety valve per 
foot of grate or heating surface? A inch 
area of valve for about two feet of grate surface is 
a very common proportion, 2. How is the 
strength of boiler plate obtained? A. 
aspecimen. 3. What is meant 
safety as applied to a boiler? 
strength, divided by the 
the factor of safety. If it would require 600 pounds’ 
pressure to burst the boiler, and if it is run at a 
pressure of 100 pounds, the factor of 
600 + 100=6. 


.-—One 
tensile 
By testing 
by the factor of 


working pressure, gives 


safety is 


square | 


1.—The ultimate | 


(420) O. E. H., Aberdeen, Dak., writes: | 
1. I find one receipt for making rust joints gives 


1 lb. sal ammoniac and ¥% 1b. sulphur to 19 Ibs. 
iron borings; another gives the same quantities of 
sal ammoniac and sulphur for 100 Ibs. 
Which is right? 
ammoniac and sulphur 


borings. 


are not very essential. 
About 1 lb. sal ammoniac to 75 Ibs. borings is a pro- 


portion frequently used. 2 Will wrought-iron 
turnings answer? A.—No. It should be cast-iron 
borings, or cast-iron turnings may be used if 


sifted. 3. How long does it take it to set? «A.—It 
begins to set quite soon, but should be given from 
one to three days, according to size. 4. Is tool steel 
a good material to make gun springs of 2 A.—Tool 
expensive to be used for 
it if you 
What oil is best for temper- 
Whale oil 


is too generally 


steel 

springs. You can make a good spring of 
work it carefully. 5. 
ing springs? A.—Opinions differ. 
be found satisfactory. 
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Transient Advertisements 





PECIALS 


each 


~ 


50 cents a line for 


insertion under this head. About seven wor Is make a 


line. Copy should be sent to reach us not later than 


Wednesday for the ensuing week's issue. 
Shafting Straighteners. J. H. Wells, 
J. Clayton,Air Compressors, Rock Drills,43 Dey st,NY 
Rak. 
Metallic Pattern Letters and Figures to put on pe 
ternsforcastings. Knight & Son, Seneca Falls, N.Y 


Tampa, Fla. 


Edw. Sears, Wood Engraver, 169 William st., 


Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Solid Nickel-Seated ** Pop” Safety Valves. 


Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Koller Tube Expanders. 


Machines, kept in stock, by 
ee 


Davis Key-Seating 
Manning, Maxwell & Moore, 111 Liberty st., 


A.—The exact quantities of sal | 


durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st, N. 


* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York 











The demand for locomotives is unusually brisk. 


Wm. H. 
foot factory, two stories high. 


Fay, Camden, N. J., is building a 24x80 


The linen thread mill in Allentown, 
completed by February next. 


Pa., will be 


The Chattanooga Plow Company, 


Tenn., will build a new foundry 


Chattanooga, 
building. 

The Simonds Roliing Machine Company, of Bos- 
ton, has been incorporated with $400,000 capital. 


The M. Schaeffer Brewing Company, of New York 


city, will erect a new cooper shop, to cost $8,000. 


| feet, at 556 


will | 


| will 


three- 


The Knights of Labor Machinery and Boiler Com- 
pany has been incorporated in Portsmouth, Va. 
wire 
in the spring. 


Perkins Brothers will add forty feet to their 


nail factory at Bridgewater, Mass., 


The Chicago Sash, Door and Blind Company will 
erect an $18,000 factory at 36 to 66 North avenue, in 
that city. 

S. E. Briggs will build a five 
Water 


149x118 
will 


story factory, 


street, New York. It cost 


$26,000. 

The Chicago, 
build an 
cost $3,500. 


Burling Railroad 


Minn., to 


Northern 
in St. Paul, 


ton and 
engine-house 


R. Neumann & Co., Newark, N. J., will build a 
story factory, 33x50 feet, at Norfolk and Acad- 
emy streets. 

A foundry and machine shop is to be erected by 
West Mo. J. A. Peck is 


a company at Plains, 


interested. 


The Rochester Plow Company will build works 
near Culver’s Woods, East Rochester, N. Y., of 
brick ; cost, $10,000. 

J. W. Shanley is building a new saw mill at 


Bridgeport, Conn., using a 50 horse-power Westing- 


house engine. 


A company with $25,000 capital has been organ- 


ized at Birmingham, Ala., to manufacture the 
Knebel engine. 
The H. Clausen Sous’ Brewing Company, of New | 


York city, will erect a $40,000 factory and 


at 306 East 47th street. 


brewery 


The Co-operative Stove Works, of Bloomington, 


The Rome, Watertown and Ogdensburg Railroad 


| Company propose to build a new repair shop and 
| engine house at Richland, N. Y. 





| the round-house is being fitted for 


Ill., have purchased a plant worth $3,500, and will | 


soon start business. 


A new 


established in East Saginaw, Mich. The citizens 


have given a $10,000 bonus. 

A. Hankey & Co., 
knives at Rochdale, 
branch fa 


machine 
about to establish a 


manufacturers of 
Mass., are 
‘tory 


in Philadelphia, 


| : 
| commodate thirty-six. 
furniture factory on a large scale is to be | 





| its yard 


The citizens of Des Moines, lowa, are trying to 
induce the Rock Island Railroad Company to locate 
their machine shops in that place. 

Mammoth Bessemer steel works are to be erected 
at Sharon, Pa., the citizens having donated $5,000 
and five acres of ground for that purpose. 

Preparations are now 
Bros., of Salem, N. 


being made by 
J., for the erection of one of the 


largest glass factoriesin the country. 
S. H. Baird and G. A. Ramsay, of Big Rapids, 
Mich., have bought 40 acres of land at Knoxville, 


Tenn., and will build a large planing mill. 

A new shoe factory is to be started at Delanco, 
N. J., by Philadelphia capitalists. One will also be 
established on the co-operation plan at Marlton. 

It is reported that the Hartsfeld Smelting Fur- 
nace and Mining Company, Ky., contem- 
plate erecting works for manufacturing their fur- 
naces. 

The H. H. 
Cleveland, O., 
tion with the 
cently incorporated, 


Newport, 


Thorp Manufacturing Company, of 
write us that they have 
Thorpe-Gordon Press Company, re- 


no connec- 


There is a movement on foot among capitalists 
from of town for the purchase of the Peck, 
Stow & Wilcox Company’s rolling mill, in Birming- 
ham, Conn., which is now idle. 


out 


The Pitman Manufacturing Company, Lacoma, 
N. H., is laying the foundation for a new brick 
building to be 80x60, and three stories in height. It 
is to be a hosiery factory. 

The Dowling Furnace has 
cently organized at Chattanooga, Tenn., with $200,- 
000 capital, to buildiron furnaces. J. F. Shipp, of 
Temple & Shipp, can give information. 

& Smith have their new foundry in Fox- 
croft, Me., about ready to start up. Their buildings 
are now all completed, and are both substantial 
and commodious. 


Company been re- 


Knox 


-Industrial Journal, 

Sufficient encouragement has been given by the 
citizens of Rumford, Me., to Abbott & Bennett 
towards building a steam mill at Rumford Centre, 
Me. The mill will be 25x60 feet dimensions. 

Oxley, Giddings & Enos, corner 
Walker New York, will 
brick gas-fixture factory on the southwest corner 
of Concord and Navy streets, Brooklyn, to cost 
$60,000. ° 

J.S. Bell, of Corry, 
and 
over for a 
Warren, 0., 
the site. 

The New York Safety Steam 
recently bought two heaters from the Wainwright 
Manufacturing Company, of Bc one of which 
they forwarded to Japan to be the 
Mikado’s palace. 


Canal and 


streets, erect a five-story 


Pa., the manager of a mower 
r works there, 
location, and 
or Girard, 


reape has looked the country 
has finally decided that 
Pa., shall be the place for 
Power Company 
ston, 
erected in 


Keuffel & Esser, New York city, announce a con- 
siderable reduction in price of their drawing parch- 
ment and parchment tracing paper. 
are well known, and the new price-list will be sent 
upon application. 


These papers 


A number of Knights of Labor, in Frankford, 
Philadelphia, have just organized a co-operative 
company composed entirely of members of their 
and they also will engage in the manufac- 


textiles. 


order, 
ture of 

The Shickle, 
are melting in the neighborhood ef 200 tons of iron 


Harrison & Howard Iron Company 


a day, and during the season now drawing toa 
close have felt the need of much greater capacity. 
—St. Louis Age of Steel. 
Chisholm, George Warmington, H. D. 
Wade, Jr., R. R. Rhodes, 
the 
Shipbuilding Company, Cleveland, O., 
stock of $250,000, to build vessels and 
plate and sheet iron. 


William 
Coffinberry, J. H. 
other 


and 
capitalists, have organized Cleveland 
with a capital 
manufacture 
The Southern St. Louis, have 
placed all their contracts for machinery, which will 
built specially for At present 
they are occupied with the erection of furnaces, 
ovens, etce., and hardly expect to get 
before January. 

The Fuller & Warren Stove Company, of Troy, 
has purchased the old hollow ware foundry in Fort 
Plain, 
Board of 


Tool Company, of 


have to be them. 


in operation 


N. Y., and has signed an agreement with the 
Trade of that place to remove its work 
from Schenectady. The works in the latter 
place were burned a short time ago. When in full 
operation about 200 men are employed. 


there 


It is said that a steel plant will be erected at Sha- 
ron, Pa., at an early day, the Board of Trade having 
accepted the offer foreign 
capitalists to works of 


of several local and 


erect a Bessemer large 
providing the sum of $5,000 and five 


acres of ground be donated by the citizens of the 


dimensions, 


borough to the projectors of the enterprise. 

The Old Colony Railroad Company has for some 
time back been engaged in building operations in 
at South Mass. A 
round-house for seventeen engines and a large coal 
At present 
twelve engines 


Framingham, 


shed for its engines are being built. 


while the complete circle, when finished, will ac- 
-Manufacturers’ Gazette. 


The St. Cloud (Minn.) Jimes says that among 
those who are looking over that place and its water 
power, with a view to lovating, are L. 8S. Sage, of 
Kansas City, put in a 250 barrel 
flouring mill; James Callicott, of Pennsylvania, 


who wants to erect a factory somewhere for the 


who wants to 


. | 50 feet. 
Craven |” feet 


|} ham 


9 


production of rubber goods; and John Ballentine, 
of Wadena, Minn., who wants to locate an oatmeal 
mill. 

The firm of Erben, 


Search & Co. is preparing to 


erect three warehouses and factories in Tacony, 
Pa., for the manufacture of worsted and woolen 
goods. The plot of ground selected is just south of 


Disston’s mill. Two of the proposed buildings will 
will be 150 by 


the mills 


and the third 
The plant will cost $150,000, 
00 hands. 


be each 175 by 75 feet, 
and 
will give employment to 1 

The Birmingham 
stock, $250,000 
sAla., iron and wooden bridges, 
bolts, nuts, ete., by A. B. of Nashville, 
Tenn.; W. H. Sellers, Dayton, 0.; C. D. 
Oberlin, O Karney, New 
Robert and J. C. Moore, 
Works, to employ 150 
Manufact 


Bridge capital 


-has been incorporated at Birming- 


Company 


to manufacture 
Simms, 
Reamer, 
York; 
of Birmingham. 


Thomas and 
Jemison 
will soon be built.— 


Record. 


hands, 
Baltimore urers’ 
In Bristol (N. HL.) 


without 


town meeting it was voted to 


pass action the article in relation to ex- 
empting the Bristol Aqueduct Company from taxa- 
tion. It voted to from taxation the 
plant of the New Hampshire Pulp and Paper Com- 
pany, y Train, Smith & Co., for 


years date 


was exempt 
owned 
the 

company, 


now 
from 
former 


ten 
the 
and alladditions of buildings and 
Train, Smith & Co. 


exemption was voted 


machinery made by 


The National Water Tube Boiler Company, of New 
Brunswick, N. J., have added to their orders re- 
cently two 90 horse-power boilers, for Williams & 


Potte New 
are now erecting them, 
inthe palatial building known as the 
Henry Villard mansion, 
Madison New 
Whitelaw Reid, of the 


boilers 


r, contractors, York city. These parties 
together with a large pump 
and engine, 
corner Fiftieth street and 
York, lately bought by 
New York Tribune. 
are to be used for heating 


avenue, 
These 
and electric 
lighting on the Edison system. 

The 
Company, Cleveland, O., 


Machine 


one story 


Brown Hoisting and Conveying 


are erecting a 
brick machine shop on Hamilton street 
1 of 


frame 


. hear Case 


285x100 feet, with 


buildings will 


avenue. It will cover an ares 
an L80x100 feet. Additional 
be erected for pattern and wood-working shops. 
The work will be pushed to completion as rapidly 
The latest 


be placed in the 


as the weather will permit. 
machinery will 


complete in every detail. 


improved 
shop, making it 


Tron Trade Review. 


At Oil stoek has been 
formed, 
ture of 


and 


City, Pa., & company 
with a capital of $100,000, for 
A charter 


commenced 


the manufac- 


iron pipe. will be applied for 


work as soon as possible. The 


substantial business 
such as W. J. Young, R. 
Jas Seep, M 


prominence, 


principal stockholders are 
of Oil 


berton, Wesley Chambers, 


G. Lam- 
Geary and 


men City, 


several others of equal The enter 


prise is said to be based upon a good, sound, finan 


cial basis, and the increased demand for pipe, to 


gether with the cheap and unlimited supply of 


natural gas for fuel, insures its success 
Willard & Co., of Chicas¢ 
small 


» have brought 


boiler, de- 


Chas. P. 


out a low-priced engine, with 


signed to be operated without danger by 


persons 


to the use of steam. It has auto 
The 


guarantee 


not accustomed 
matic feed attachment and pop safety valve. 
“The 


running, 


cireular manufacturers 
that the cost of 


ively high, will not exceed one and a half cents per 


says: 


where coal is not excess- 


horse-power per hour.” They are bringing out a 


new form of the Davy motor, in which the generator 

is detached from the engine itself. 

An electric light company has been. organized at 

Mass., 

Thomson-Houston plant, 
a capital of $40,000. 

President, KE. P 


Northampton, for the 


the 


purpose of buying out 


and carrying on the 


business with These officers 


were chosen: Copeland; treasurer, 


C. H. Pierce; clerk, A. G. Hill; auditor, E. A. 
Brooks; directors, KE. P. Copeland, A. G. Hill, A. 
McCallum, C. H. Pierce and E. A. Brooks. Over 
half of the stock has been subscribed, and the bal- 
ance will be taken soon. The company starts out 
under favorable circumstances, and will extend 
the business of the plant at once.—Bosfon Comme 
cial Bulletin. 

L. Katzenstein & Co., 357 West street, New York, 
are not exactly sending American coals to New 


castle, but they are selling their metal packings to 


on the 
Among the 


shipbuilders on the Clyde, for use largest 
Clyde-built 
Aller, 
North German 


and built by the Fairfield Shipbuilding 


triple expansion engines. 
steamers lately fitted out in this way, are the 
Trave and Saale, belonging to the 
Lloyd Line, 
and Engineering Company, of 
John Elder & Co. Another still larger 
these: packings is built 


and 


Glasgow, formerly 
vessel using 
a steamship, at the same 


yards, for the Peninsular Oriental Line. 


Messrs. Katzenstein & Co. are receiving numerous 
other inquiries from foreign shipbuilding establish 
ments. 

The Phoasnix Iron Works, of St. 
approaching completion, and 
15th. The St. 


an entire 


Cloud, 
will be 


Minn., are 
ready to run 
about December Cloud Times says the 


design is to cover block with brick ma 


chine shops,foundry, wood-working shops, and other 





brick 


The 
and the foundry 63x70 feet. 


buildings belonging to a machinery plant. 
120 feet, 


ma 


| chine shop is 63x 


The buildings are to be extended as rapidly as 
requirements demand. The shops will be equipped 


with the latest and most approved machinery. 
They intend to manufacture steam engines, flour 
mill machipery, saw mill and mining machinery, 


The 
vice-president and 
secretary, J. W. Head; 
iperintendent, J. B. 


and other articles which may be in demand. 


president is J. M. Rosenberger ; 
manager, J. M. Schnetz; 
treasurer, H. J. Rosenberger : + 


Rosenberger, 











LO AMERICAN MACHINIST 
PADLEY’ i@ UPRICHT 

CUSHIONED | 
HELVE BUILD 


HAMMEL 
t 
Combines all the 
best elements es- 
P sential in a firsv ,] 


class Hammer. 

Has more good 

. points, does 

, more and E N G i N c S 
4 better work 3) 


and costs 


The Buffalo, Rochester and Pittsburgh Railroad 
Company will erect new machine shops at Brad- 
ford, N. Y. G. E. Merchant, Rochester, N. Y., 
general manager. 





= 








Machinists’? Supplies and Lron, 






——eggy 


NEw YORK, Nov. 18, 1886. 
Business in the general supply trade and in 


1822. 


Established 


manufacturing is in about the same condition as 
for the past month, with the volume slowly increas- 
ing. 

Iron—Prices for American brands are held firm, 
with no prospects of immediate change. We quote: 
Lehigh and North River brands, No. 1 X Foundry, 





=a pairs than 











Decemper 4, 1886 


THE DEANE STEAM PUMP C0., HOLYOKE, MASS. 


AND 


STEAM = PUMEING 


MACHINERY. 


—- less for re send for Catalogue No. 18. 





sell at $19; No 2, $18; Grey Forge, $16.25 to $16.50. y other Hammer inthe World. - 


Scotch Pig—The demand for Scotch brands is BRADLEY& co. Syracuse, N.Y We presentherewith a complete List of Orders for the Westinghouse Engine, 


slow, without variation in prices. We quote 





received by us, from the NEW ENGLAND AND MIDDLE STATES ONLY, in the 


Coltness, $21.50 to $22; Glengarnock, $19.50 to $20; sixty days from Sept. 6th to Nov, 6th, 1886. FACTS ARE STUBBORN THINGS, 


Gartscherrie, $20 to $21; Eglinton, $19 to $19.50; and 
Langloan, $21. 


WANTED* 


* Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser 
tion. About seven words make a line. Copy shoul: 
he sent to reach us not later than Wednesday morning 





honored us, 


als 
“4. 







O PER CENT. 


e and labor saved oy 





] r ct 
for the ensuing week's issue. + be ; i = 
Fi ed Taper, Pipe and othe1 Westinghouse 
Wanted—Competent draftsman experienced tn ‘ ’ ; : . 
; attachments Sold by the trade é ! ( 9 » > 2 
blast furnace and steel works construction; state Se ad for circular Ni Levin al Dredgitig C “ii New tone = 300 
experience. Address G. L., AM. MACHINIST. MELVIN STEPHENS, Prop’r Pittsburg Electric a 
, j j . ak . . - > — 2 —_— . " . ’ . | - ‘a = 
Experienced boilermaker to take oe - ne Ww Office, 41 Dey Street,;New York. | EAMG OO. cs occ s wees ease sees Birmingham, Pa., 150 
shops; prefer M. E. with some capital. Address | do. do.......2d order, ‘s ‘ 150 





Box 734, Lock Haven, Pa. 
Good machinists wanted for work on knitting ma- 
chines; liberal wages paid, but only good work- 


Westinghouse 
ILluminat’g Co..38d order, Schenectady,N.Y., 150 
Lynn Electric 





men need apply. Chas. Cooper, Bennington, Vt. LightCo.. .....5thorder, Lynn, Mass., 100 
: , sa ates ; Union switch & 
Mech’! draftsman, 12 years’ experience on steam petal A - 2 cease ee = 
engines and special mach’y, wants situation in New i I ‘cht a order, Pittsburgh, Pa., 100 
fork or vicinity. J ress * Skill,’”? AM. MACHINIST. | COGS SAS sehen ‘ ; 
York or vicinity Addres kill,”” AM. MACHINIST : tater te. ak _. Carbondale, Pa.. 100 


Wanted — Foundryman who understands core- 5 | do. do. . |" od order. rf “ ves} 
work and general casting; must be strictly tem “ORIGH T nion Switeh & 
perate; steady job and good wages. Address — Signal Co. .....6thorder, Pittsburgh, Pa., vb; 
Founder, AM. MACHINIST. oP Pennsylvania R.R Altoona, Pa., (6 


Wanted—Young man wants position as foreman; CUSHION ED Nast End Electric Gas 


os 










8 years’ experience on machine tools, presses, dies ; ~ Aght Co. ....<. 2dorder, Pittsburgh, Pa., 75 
best references as to ability, enterprise and char- Se Chr POWER do. do.......3d order, 2.0 Dek se 75 
acter. Address Box 8, AM. MACHINIST. as . A. Robbins... Wee Ur rene nee ed Pittsfield. Mass., 60 
' ‘ > ; > 3 Ye ; 
Machinist foreman wanted, who can handle fifty My “Pp Ren ne: mie es ereccecese .-.- Pittsburgh, Pa., 60 
men to advantage, and increase their production by ty | eon , - ae : : 
latest improved ways of doing work. Address P., % Li ene 2. eeetate Shes pb ty suffalo, N.Y a po 
sare Wilkinson & Co., 452 AUlantic av., Boston, Mass. ba lp P : = “ 
= Vilk os ad x agg , é siezs Pin succes of success of our ico E. Voorhees. .. Morristown, N. J., 60 
_Wanted—Foreman for machine shop in Eastern machine is the best | ?nn’a Steel Co..6thorder, Steelton, Pa , 60 
city making engiues and large machinery. Ad- proof ofits value. Is | \dams Ex. Co...2d order, New York, 60 
dress L. F. D.. AM. MACHINIST, giving age, experi- more like a steam- | (8 Gov't Tender 
ence and names of two references each as to F hammer than any * Lucerne”’..... 12th order, Balt., Md., 50 
character and ability. : other, yet has all the e | J.W Shanley, : 
‘ : 4 economic advantage RO UE sc csc eensewe ve ne Bridgeport, Conn., 50 
A ‘a WN Te “4 x y of a power hammer, J. Le egett & Son, 
a MISCELLANEOUS WANTS. > and is far superior to any. Will work a larger bar of Paper BOX s...8dorder, Troy, N. Y., 45 
Advertisements will be inserted under this head at| Steel or iron and turn out more difficult forgings cople’s Electric ‘ 
35 cents per line, each insertion. than any other hammer made. Guaranteed as rep- Pa COs cece sneer ...Greensburg, Pa., 45 
resented, or no sale. do. dO... ...2d order, = 45 


na Nail Mfg. 
The Cyclone Steam Flue Cleaner has no equal, BEAUDRY & CUNNINGHAM ( _.. «eee Danville, Pa.. 
Crescent Mfg. Co., Cleveland, Ohio. - rene soya Iron W’KS..........- Philadelphia, Pa., 


4 

4 

P state Insane Asvlum... ....Marion, Va., 4 
Crescent Boiler Compound has been used 40 years : eas he te 4 
4 


Boston, Mass. ae do 2d order, 








and still the best.Crescent Mfg. Co., Cleveland, Ohio. . Living eston & 
Light mach’y of all kinds built at short notice ne O., Saw Mill...... Be pireses Little Falls, N.Y., 45 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. Philadelphia “Ledger”... ...... Philadelphia, Pa., +5 
ao. woe 020 Order, - ” 35 
John Lamberty, mfr. telegraph and electrical in G0. setae 3d order, “ - 35 
struments, experimental machs, models; fine gea GO. anne 4th order, ms - 35 
enutting a specialty. 35S. 5th st., Br’kl’n, E.D., N.Y Van Deventer & Horne, 
Hosiery Mill................Plainfield, N.J., 35 
Special tools and machines for mfg. designed an \ sae y Mill ah, : 
py ag peel aye ag and Patent Office draw Paper Co.......8d order, Holyoke, Mass., 35 
ngs. eston & Smith, Syracuse, N. Y. Niohvias Hotton,.......scsee Partville, N. Y., 35 
Experimental and new machinery for special AMA PO Iron Works.......+ -Hillburn, N.Y., 9 35 
purposes built by contract from specifications and Wm. Broadhead Wie z 
inventors’ designs; ample facilities. Cohoes [ron & Sons ..... 6th order, Jamestown, Pa., 35 
Foundry and Machine Co.. Cohoes, N. do ... 7th order, asaes — 
irainerd & ‘Shepard Ses is ... Albany, N. Y., 25 
Write C. R. Gearhart, Leck Haven, Pa., for de- tumford 
seription of remarkably cheap Foundry, Machine —SORGMNCAl WORKS. 6cccccacess Providence, R. 1... 25 


aud Boiler Shops for sale ; owners engaged in other 


and it remains only for us to express our high apprecia- 
tion of the confidence with which the public has 


WESTINGHOUSE, CHURCH, KERR & C0, 


Contracting and Consulting Engineers, 
17 Cortlandt St., NEW YORK. 98 ith Ave., PITTSBURGH, PA. 








American H.P. 

Press Association........... New York, Ww 
C. F. Davis, Paper Mill........Valatie, N. Y., 5 
Electrical Accumulator Co...New York, 25 
aS Oe Ors cawenes cscs Baltimore, Md., 25 
Crane Bros , 

Paper Mill......2d order, Westfield, Mass, 20 
Howard 

Iron Works....2d order, Buffalo, N. Y., 20 
Thos Henshell, 

AR ENE 5 cisinsabesb nee daa Paterson, N. J., 15 
Newton Machine 

OE WONO. . coe eceeskéeeces Philadelphia, Pa., 15 
Utica Cas Light 

RS a aig 2dorder, Utica, N. Y., 15 
Thompson 

Be OD oo ee cterceeese vccas Lancaster, N. H., 15 
Keystone Electric 

EAgHt CO....5. 4th order, Philadeiphia, Pa., 15 
ROE THIUIR o 0oe< «v0.0 so one-es Taunton, Mass., 1h 
Bios TAODIEIB © ehocesccegeces Jersey City, 15 
Youghioghc ney 

SIR hora craeacinecndlecees Pittsburgh, Pa., 15 
E. D. Clapp Mfg. Co.........+/ Auburn, N. Y., 15 
Hudson River 

Paper Co..............-.---- Mechanicville, N.Y. 15 
Philadelphia 

ae Se 5th order, Philadelphia, Pa., 10 
Worcester Gas 

Co ..2d order, Worcester, Mass., 10 
S. N. Boyd & "3 ee ames ...Richmond, Va, 10 
Worthy Paper Co. ...........Springitield, Mass., 10 
Jobnstown GasCo ... ..... Johnstown. Pa., 10 
Phoenix Insurance Co.... Hartford, Conn., 5 
C. Fred. Ruhlman .. Lrenton, N. J., i) 
W. A. Andrews..... New York, 
Oe POPWONG ...0 ccc aceases .. Shippensburg, Pa., 5 


ToTaL, SIXTY-SEVEN ENGINES, (H.P.), 3,155 
AVERAGE SIZE.... ; as 17 





business elsewhere, and need their money; two 
competing railroads. 








For Sale—One complete set of Pulley Patterns; 
also Patterns for Slide Valve Engines, with adjust- 


Audrees North Star Iron Works Co., Minneapolis. THE E BROWN H AMME R GUILD & GARRISON, 





Minn. STRIKES A BLOW WITH 
‘ ble , t hat ’ » Ms Tr. , 
For Sale—The on ge ply tools, plating appara Seni = R ph Ba ae R aves Soe Denner BROOKLY N, N. ¥. 
tus and raw material of manufacturing establish- | K pawtltoa.- t: ae = , oe ee , 
ment; now working on orders in brass and other Knowlton Mfg. Co., Kins Si., Rockford, Ill. STEAM PUMPS, 
metals ; very low rent, including steam power. = VACUUM PUMPS, 
Address Manir. ., P.O. Box, 285, New Brunswick, N.J. AIR COMPRESSORS. 








For Sale —A first-class foundry and machine shop; OuR t fl : 
large connoction in saw-mill county in the South, tT 
including buildings, Jots, machinery, and mills’ sup- NE | SEND FOR CATALOGUE. 
ply stock on hand; business will be carried on un- ¢ | 


dr of Ten Cente 
wT post 











and Supplies sent free to any 


til sold ; reason for selling, retiring from business; in ste ange 
ECONOMICAL STEAM BOILERS 


*. - 
= * or address Southern Foundry, AM. Ma- CHAS. A. STRELINGE IPT & () ' a 1 t] vit. Mich. | 
A SPECIALTY. 


GEO. F. BLAKE MANF’G C0. os we" Pond Bugineerivg Co. “see 
Boece _* vausTy | FOR SALE, AT A BARGAIN. 


Fine Water Power on Raquette River. Small 
| Foundry and Machine Shop, with flasks and pat- 
. lterns. Agricultural Region. Saw Mills and Tan 
sg } neries Within easy reac h. Shop has made a specialty 
, | of water w heels, horse powers, farm machinery and 
mill Loneree Excelle nt railroad facilities. Good 
dwelling and 3 acres of land includ: d. Will be sold 
it half ass ilue to close an estate. Full particulars 

on app! tion. Wead & Paddock, Attys., Malone Y 


























4¢ WASHINGTON ST., 


PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, 


ANGLE AND TWIST DRILL GAUGE. 


J. WYKEA CO. 
Fine Machinists’ Tools, E, B STCN, MASS. Send for Circular. 








IF YOU WANT A STRONG, ECONOMICAL 


jy INT 
Cs TINT BE 
5 
Either Horizontal or Vertical, 
For steady every-day and all-night service, and 
at a Low Price, write to 


QNOo KE Cc 
22 Cortlandt St., New York, 





Twelve dented Engines in use Please mention this paper. 





95 & 97 LIBERTY ST., 
NEW YORK. BOSTON. 

















on fii ENGINES A SPECIALTY [ETS MACHINE oa Da 





THE HENDEY MACHINE COMPANY |". 


TORRINGTON, CONN. 


SHAPERS, PLANERS, LATHES, DRILLS, 
and SPECIAL MACHINERY, 


al 
SEND_FORiCATALOGUE. 


Over 


nt Cauge. 

















30,000 in Us 


for STANDARD MEASUREMENTS. 


(ACHING CO 
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NICHOLSON FILE COMPANY, Sole affrs. a 


AMERICAN 











FILES and RASPS Having the Increment Cut. also, FILERS’ 


The above i'lustration represents a device in wh 
READILY SPRUNG, 
away with unnsusl care to obtain atrue convexity or “ 
yperator to utilize the file to its full capacity. 


in order to give at the will of the operator, more or less c 
belly” to file sides, 


TOOLS and SPECIALTIES, 





ch files may be held fur service in surface filing, and while in this couditic 
nvexity to the we ce of the file It does 
and in fact renders great service by enabling the 


SURFACE FILE HO LOER No. 4, Adapted to Hold © Files 12, 13 14 in. Long 


“ 5, 


MANUFACTORY AND OFFICE = 


1A. 15,16 


= PROVIDENCE, R.I1., U. S. A, 





THE HANCOCK INSPIRATOR, =... 





THE STANDARD 





BOILER 


FEEDER FOR 


ALL CLASSES OF BOILERS 





OVER 85,000 IN USE. 


Sena for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 








QvasrLow 3 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 








HE NEW “GRESHAM” PATENT 


AUTOMATIC 
RE-STARTING 


Stationary Bo. 
very difficult to 





“Invaluable for use 
rs of all kinds. 


immediately after interruption to fecd from any cause.” 


SEND FOR CATALOCUE. 





INJECTOR 


Portable Marine and 
Water supply 
automatically, 


in Traction, Farm, 
No handles required. 
break. Capability of 


restarting 


| 
| 
RELIABLE AND CHEAP. | 





Sole Manufacturers in the United States & Canada, 


NATHAN MANUFACTURING Co. 


92 & 94 LIBERTY ST., NEW YORK. 





ROOTS’ 
Force Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC. 
= VENTILATION, ETC. 





SLOW SPEED 
POSITIVE BLAST 
PERFECTLY BALANCED, 
Best Mechanical Construction, 


P.H.& F.M. Ri0TS, Manufacturers, 
CON cong LE, AND. 


\ S TOWNSEND, Gen, Aet. ) 99 crn | 
COKE & C0, Aalivg luis | 


Ta Writing, Please Mention This Paner. 


CAPO MACHT 


For Hand and Power, 
6”, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 


Wo dak 


( NEW YOR 
N 








CIRCULARS FURNISHED 
BOYNTON & PLUMMER, 


Ww orcester, Mass, 








FrRE-PROOF 


| 
| 








FIRE AND WaTER-PRooF BuILDING FEL, 


PAINTs, STEAM PACKINGS, Bor 
COVERINGS, ETC. 
Samples and descriptive Price Lis t free by mail 


TOU TATITN ETA FA OD LFA eRe wo 
. W. J0ENS M0, C)., 87 NACSEN LAN, N.Y. 


CHICAGO, PHILADELPHIA, LONDON. 





IRON & STEEL DROP FORGINGS 


Made to Order. 
LOW PRICES AND GOOD WORKMANSHIP 
ADDRESS: 


BRADLEY & PIERSON MFG. C0.. 


Foot of Clay Street, Newark, N. J. 











THE M. T. DAVIDSON 





WARRANTED 
THE 


NEW ENal 


and CON RUC A 
AN ILI I rei EKLY DE 

ENGINEERING, ARCH E, ( 

SANITATION, of special interest to Civ I 

Architects, Builders, ¢ t tors, A ater and Gas ( ne 

panies, Plumbers, Stea and Hot. Water Fitters, Ma | 

agers of Public Inst tutions, Municipal Off ,a | 
rsons building nt sted it } 
Mubl'sh d Saturdays at 14 Wil e 

a iy Raoul TO ¢ ts a yotr | 
‘nm al Subse 4 . | 


7 


IARI ACTORED Be 1D avinson Steam Pump Cowrany. 


BEST PUMP 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
sAND OFFICE, 


MADE 
SIT 


FOR ALL 
ATIONS. 


51 OLIVER STREET, BOSTON, MASS 





Br “MENT, MILES 


TILA 
BUILDERS OF 


META L- WORKING MACHINE TOOLS, 


\iLROAD SHOPS, 


ADICLPIIIA, PA, 


& CO. 








LOCONMOT AND CAR BUILDERS, 
MACHIN=S CHOPS, ROLLINC MILLS, 
STEAM FORCES, SHIP YARDS, 





BOILER SHOPS, BRIDCE 








WORKS, ETC, 











MACE aN ESS 
Lynde’s Pat, 











| draulic pressure 


‘History and Practical Working 
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c. W. LE COUNT, 

















&c.| 





South Norwalk, Conn, 
* Po Safety V ave, | REDUCED PRICE OF LE COUNT'S 
= HEAVY STE:LDCG 
Adapted to all Boilers. @ No. Inch. Price. $2 co 
~ ae $ 40555 5 
J. E. Lonergan & Co., se a eels & 
Sole Owners and Manufrs gn 4 60R S38 = = 
PHILA., PA. Sie 6... pews & 
> 7....L18..... 809.8 § om 
. 8 l i-4 - PON og F 
WALKERS £e8 0: 33-.--- Shes ey ae 
ny tes 1 cb pe es & 
TANT, HOLDEP Pes aaa iso SEES SS 
For holding dril > s2 18 2 1-4 1.35 p ay 
nO { ey f l4....912....1.4685 59 & Ga 
: k ; 2 3 wl 3 --1 606 <e — 
ag 16....3 1.80575 op 
v t wo” 17 4 -.2.10 ® -_ — 
s2 18 2.75, aS 
AZ 19.776 ‘3058388 SS 
2 Fulls 19 a93.c0 Fae 
| 90 (ex Shere 4 ne oO 
1 8 Made with double handle 4 net : ris me: 
\ired WALKER MFG. CO , Cleveland, Ob ntinued in . 
beseere- UNION STONE COMPANY, |“roisn 
rr 5 Polishing 
AND Nos. 38 & 40 Hawley Street, AND 
Buffing Plating 
Bos TON MA. ° ; 
Materials ? ss.) Supplies, 
OF 
All Kinds | Emery 
FOR ’ 
Polishing sas 
Brass, | Quartz, 
Nickel, | |} Corundum, 
Copper, | siaesg 
Cold, Walrus, 
Silver, | Leather, 
| &ec. 





Katzen:tein's ick 


For Piston Rods, Valve 
Stems, ete., of Steam En- 
vines, Pumps,ete., adopted & 
md in use by leading en 
gine builders, mills, iron 
works and steamship com 
panies all over the world. 
Also flexible tubular metal 
packing for slip joints on 
steam pipes, and for hy 


assay 


fer: 


| L. Katzenstein & Co., 


357 West Street, N. Y. 
















Hand’s Twist Drill 
Grinding Attachment. 
Readily attached 
toany grindstone, 
emery or cutter 
grinder. Grinds 
right and left 
hand drills from 
30” diam. down 
to smallest sizes 


made. PRICE, 


$20. 











Established in 1874. 


‘CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





THE GAS ENCINE. 


By DUGALD CLERK 


Illustrated by upward of 100 fine Engravings 
With Index. 12mo, cloth, $2.00 


CONTENTS 3: 
HisTORICAL SKETCH OF THE GAS ENGINE, 
Chap. 1. Tuk Gas ENGiInE Mreruop 
2. GAS ENGINES CLASSIFIED 


1690 to TSS). 


3. THERMODYNAMICS OF THE GAS ENGIN} 
1. Tne Causes of Loss iN Gas ENGINES 
5. COMBUSTION AND EXPLOSION 

6. EXPLOSION IN A CLOSED VESSEIL 


7. THe GAs ENGINE OF THE DIFFERENT TYPES 
IN PRACTIC! 
§. IGNITING AKRANGEWENTS 


9% ON SoME OTHER MECHANICAL DETAILS. 


10, TMEOR!IES OF THE ACTION OF THE GASES IN 
tHE MODERN Gas ENGINE 


11. The FUTURE oF THE Gas ENGINE 


Published and for Sale by 
JOHN WILEY & SONS, Astor New York. 
Mailed and prepaid on the receipt of the price 


Place, 
SOME COMMENDATIONS 


* |] should say, as the result of this first examina 
tion, that it is the most satisfactory treatise on the 


subject that Thave yet seen Prof. Rk. H. Tuurs 
on, Sibley College, Cornell University 

‘From a hasty glance through (the book) I am 
onvineed that it isa very thorough exposition of 
th ubjeet, leaving nothing to be desired in regard 
to the theory of these Engines, and the results of 
practice, that is not found in this book.”—-Prof, W 


P. TRowBRLDGE, School of Mines, Columbia Collea 





J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Lake 
Northwest for 
DETROIT 
Address, Box 84, Columbus, O., 01 
P.O. Box 152 Chicago 
Hari’s Corundum-Emery Wheels. 








THE NATIONAL 


FEED WATER 


2 HEATER. 


feed water at 210° 10 212° Fahr 
enbeit by use of exhaust steam 
Our prices are low and rea 


sonable, and we aim to supply 
the c/ eap est, best and most eprect 
ive Heater iv the market. Six 


teen sizes. 101 P..$2 
£150: 50011 P., $600 
mid ¢ 


-100H 
Iron, 
opper Coils and 
tends made to order. 
‘culars and price lists 
ent on application 





regions and the 


EMERY WHEEL (CO. 


\ brass coil hearer supplying 


-BDWARDS STEAM TRAP 


For Discharging Pipe Condensation. 


The positive action of this Float Trap is the best evi 
dence of its efficiency, The tt is mide of t ast Brass, 
in halves, and screwed togett ‘The water trom the 
condens ‘tion of moisture ins side ‘the I lout is free to pass 
cue Seaaean She 4 ubular stem : unit the on ant ni oe valve, 
therefore th NO COLLAPSIN t PLOAT 
UNDER THE 


HIG HEST en 1M PRESSU i ‘1 There 
are no stutting boxes or glands to leak. 
SEND FOR CIRCULAR 
PRICE LIST 
No. 1, Drains 7,000 ft. 1 in Pip R30 00 
No. 2, Drains 16,000 tt. 1 in. Pipe 10 00 
No. 3, Drains 60,000 ft. 1 in. Pipe 7H Ww 


109 LIBERTY STREET, 
New York. 


A. ALLER, 
EMERY WHEEL Toor GRINDER. 








- GLUEGEMERY 
Wheel 
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Worthington 
Independent 
Condenser. 


HENRY R. WORTHINGTON 


New York, Boston, 
Chicago, St. Louis, 
San Francisco. 
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66 39 A VALUABLE BOOK for EVERY | 


F EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St... NEW YORK, 


QOT'S NEW WATER-TUBE STEAM BOILE 


SAFE! ECONOMICAL! DURABLE 


For ILLusTRATED CATALOGUE OF NEw BorLER, ADDRESS, 


BENDROTH & ROOT MANUFG. CO. 


—28 CLIFF STREET, NEW YORK.— 


: SELLING AGENTS, 
= DANIEL KE - wt 51 N, ‘th Street, Thiladelphia, Pa. 
FISKE, 48 Johnston Building, Cincinnati, Ohio. 
> BR. b. wee KS: isi Griswold Street, Detroit, Michigan. 
WM. H. SMITH, 5 Custom House Street. rovidence, | & s 














mop WATER-TUBE BOILERS 


UNSURPASSED 
SAFETY, 
ECONOMY 4x 
DURABILITY. 


MAIN OFFICE, 
New Brunswick, N. J. 
BRANCHES: 
49 NORTH 7th St., Philadelphia. 
36 CORTLANDT ST., New York. 
60 OLIVER ST., - Boston. 





BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
FEED WATER HEATERS 

Z\ MADE AT THESE WORKS 

=| BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 

AND FFED WATER HEATERS 

(FREE) ON MENTIONING THIS 


WM. LOWE, 


BRIDGEPORT BOILER (2 SEE THE IMPROVEMENTS IN STEAM 
E 














= 


Ee 
t a OF BOILERS 1y a 


© IMMEDIATE DELIVERY. 
WHY THIS 18 PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


= mn THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, moth as to running 
mp. 
















xpenses and repairs, than any other Steam P 
Call or write at our new 96 page Illustrated Descriptive Book containing Full yoo ulars, Reduced Net 
Prices, pe hundreds of A-1 Testimonials. Mailed Free, 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET. N. Y. 


| THOSE, DALLETT & 00. 


| 48th & Buttonwood Sts.,°S24 


Manufacturers of 


| PATENT 


Portable Drilling Machines, 


VERTICAL DRILLS, ° 
Radial Drills, Multiple Drills, 
HAND DRILLS. 

SEND for ILLUSTRATED CATALOGUE 





SEBASTIAN 
MAY & COMPANY'S 


Improved Screw Cutting 


Foot or Power Lathes 










Catalogue of Lathes, Drill | 
Presses and Machinists’ Tools 
and Supplies mailed on appli 
eation. Lathes on Trial. 

167 W. Second St.. Cincinnati. O. 

















MACHINIST Decemper 4, 1886 


A FAIR OFFER. 


If you will put a JENF'NS BROS. VALVE, on the worst place you can find, wher 
ou cannot keep other va tight, and if itis not perfectly tight or does not hold 
Steam, Vils, Acids, or other fluids longer than any other Valve, you may return it, 

and your money will be refunded. 


IF YOU WANT THE BEST, CALL FOR “ JENKINS BROS.’’ VALVES. 


STEN ERIN S BRO SsS., 
71 John St., New York. {3 So. Fourth St., Phila. 79 Kilby St., Boston. 








Oneida Steam Engine & Foundry Co., Oneida,N.Y. 
Wane TA THE ©DpRILIEL § 


Cc Hi U Cc K S CAPACITY OF 


FS DRILL Cuvucks 0 to 2in. 
SEND 


FOR (JATALOGUE, ae \ ene 








WESTCOTT’S PATENT 





The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
\s prepared to issue licenses for the use of patents covering processes for the production of ‘‘ Mitis 
Castings”? in wrought iron and steel, and furnaces for melting and heating. 


“ Mitis’’ Castings retain In every respect all the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 


W. F. DURFEE, Ceneral Manager. 





ESTABLISHED 1851, 


THE HORTON LATHE CHUCK. 


EAGLE 
ANVIL 
38 WORKS, 


Trenton, N. J. 










The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
‘han any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 





Full war- 
rante and 
lower price. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn.. U. 8. A. 








William Barker & Co. 


Manufacturers of | 
IRON AND enaee) 
—WORKING— 


MACHINERY 


140 & 142 E.Sizth Street, | 


agais RUEN BURG 


> STEAM. HYDRAULICS.2 
WeCulvet, Cincinnati, o- | Small G8 WD Es cee 





Send for circulars and 
prices. 


64 W.3 22 ST. CINCINNATI. OH/0. 
E. P. B SOUTHWORTH, 


Ww C YOUNG & C Worcester, Mass. 
94 Exchange street, Rochester, New York. a ® sy Manufacturers of 


Indicating Engineer and Mechanical Draftsman. Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, Etc. 

THE ELLIOTT (Which always was good) | 

Send for DRILL Has Recently Been 'e tail ibe ! | | J yy 7 

PRESS Much Improved. Vhs 

STERLING ELLIOTT, = NEWTON, 


NEW E:NCINEERS’ 




















WR RE fe 


MACHINISTS’ SCALES, 
Patent End Graduation. 
‘Ve invite comparison for accuracy with all others. 

Every €cale Guaranteed, Send for List. 


‘|CCFFIN & LEICHTON, SYRACUSE, N. Y. 


Particulars. 











VY RENCH 











_ Bolster prevents screw from springing, or becom- | 
ing loose. Ferrule is long, solid and strongly riveted, 
nut is deeply corrugated, making screw turn easily. 
G. T. MOORE, 112 Chambers Street, New York. 


Barnes’ Pat, Upright Drills 


20-inch Swing, with both 
Worm and Lever Fee a. 







SMOOTH 
INSIDE & OUT. 
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Dib Taeh nine, é-fostior & foot Bea MERD BY TH BETTIS 


Burning Brands. 
SEND FOR CATALOGUE, 


SPECIAL MACHINERY. 
Belt Tighteners. 


These machines are made a specialty 4 | 

our factory , they have advantages 5 OGGS 
notfound in other machines in this & are Co. , 
line as wths pay parties ¢ desirit ng to 4. < 
purchase, or know more abou ‘this - Sy RES < 
c : y 


~ 
s 


s of machines, to 80 vd for full * 
description and prices. @, 
WwW 3 & JOHN BARNES CO. a Cy 


1995 MainSt., Rockford, Mi. RIL. CHUCKS. ‘PIPE CUTTERS. 





A. J. WILKINSON & CO. 


BOSTON, MASS,, 
Makers of the most complete assortment of 


Micrometer Calters and Ting Measuring Tools 


TO BE FOUND IN THE WORLD. 









IMPROVED 
COVERED SCREW 


Micrometer 
Caliper, 








Send for Illustrated Catalogue with Tables, 


MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND FoR ILLUSTRATED Pr:cE List OF METAL-WORKERS’ TOOLS, ALSO WooOD-WORKERS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 
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SEND FOR CATALOGUE. Bi 
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DecemBER 4, 1886 AMHBHRICAN 


Morse Twist Drill and Machine Company, New Bedford, Mass. 
Morse Patent Straight-Lip Increase Twist Drills, 


, Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


rate BENDING — 


PLATE ' 












aap THE CUT REP- 
#// RESENTS ALL 

SIZES THAT 
ARE DRIVEN 
BY BELTS. 








mu ILMINGTON, 





DEL. 





It is but the work of a moment to ails the top roll iad lower the hinge housing to take out the 
plate when a full circle is bent. The rolls are all made of solid wrourht iron, the balance bar being a 
part or extension of the top roll. There is acast iron bed-plate under the entire machine. To save any 
fomrse& of belts we put in Friction Pulleys, which enable the rolls to be started, stopped or re sversed 


p) THE HOUGH TWIST DRILL PO) QXO) So aye) tena (Oh Rraaccat 


BEECHER & PECK, NEW HAVEN CONN. 


fj — SRINDER — Soh ergracgornuguaaie 


CONN. 





Grinds Drills 
%4 to 15g1n. 
inclusive. 










BEECHER & PECK, 


for this Tool are its 





Simplicity, 
..£ase of Operation, 
) Low Price. 


ACHINER 
For Reducing and Pointing Wire, 


Especially aay to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


S. W. GOODYEAR, Waterbury, Ct. 








—MANUFACTURED BY—— 


Warner & Hough Machine Co. 


ST. PAUL, MINN. 


Tallman & McFadden, 


1025 Market St., Phila, 








Manning, Maxwell & Moore, 
111 Liberty St., New York. 


LOAN. 








293 
» Washington St. 
NEWARK, Nj. 





NGINE Lathes, Hand Lathes, Foot Lathes, Uprigh 
Drills and Milling Machines. Agents, Manning, Max. 
well & Moore, 111 Liberty Street, New York. 


MAKERS OF 


MACHINISTS © 
BENCH LATHES, 


also 
WATCH & SPECIAL MACHINERY 





SEND FOR CATALOGUE, 









== The Almond Coupling. 


A new quarter turn 
motionto reple* 
quarter turn belts 
bevel gears. 

TR, ALMOND, imu: , 
83 & 85 Washington Street, 

BROOKLYN, N.Y. 


es 


| 


NOIrSELESS. 























SILICA GRAPHITE 


KINT- 


Aaa 








L. §. STARRETT, 


eanufacturer of 


FINE TOOLS 
: ATHOL, MASS. 
SEND FOR FULL LIST 


ay, shndint ‘id 7] bul + 


Beats the World, as a paint for Sheet Iron or 
Iron Work Exposed to the Weather. 


MANUFACTURED BY 


Joseph Dixon Grucible Co. 


JERSEY CITY, N. J. 


























mo. 


+ FOSSIL + MEAL -- 


LUOUIVELTTUVETUUUSUSESUDOOUETOUSTUTEEGEREEONS 





PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
applie d. Can be used over and over again. Thickness 
of 54" to 34''3 equal to other coverings at 2’ to 249”. 

Beware of Imitations. Sold in Bags of 110 lbs. each. 
Acknowledged by leading authorities to be the best 
non-conducting material in the market. 























MACHINIST 


D. SAUNDERS SONS, 


13 
Yonkers, N.Y. 


Pipe Cutting, 


THREADING, 















: Steam and Gas Fitters’ Hand Tools. T ania . Mashines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 


FORBES& CURTIS, JAA. FAY & CO. 


BRIDGEPORT, CONN. BUILDERS OF IMPROVED 


Manufacturers “ a 
The Forbes Pat. Die Stocks, 00D WORKING MACHINERY 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
ete. 

Variety and Universal 


WOOD WORKERS. 


Band, Scroll and | Cire ular Saws 

Resawing Machines, Spoke and 

Wheel Machinery, Shafting, Pul- 

Mleys, etc. All of the highest 
SS standard of excelle nee. 

W.H. DOANE, Pres’t. D. L. LYON, Sec’y. 


FOX, TURRET & vor LATHES 


Oger £2 AON Lid 


SuOS ,SUIONNYS'C 





F ower Pipe Cutting and Thread 
ing Machines, Cutting-off Ma- | 
chines. Ratchet rills, 
Special Machinery, etc., etc. 
™ WRITE FOR CATALOGUE 


Mention Paper. 








VOLNEY W. MASON & CO., 
Friction Pulieys, Clutches and Elevators, 


PROVIDENCE. R L 





L. W. Pond Machine Cs 


Manufacturers of and Dealers in 


IRON WORKING & 













AND 

MACHINERY. BRASS 

Iron Planers FINISHERS’ 
Specialty. TOOLS, 

j CACE 

Worcester, WORKS, 

WATERFORD, 
MASS, N Y. 











For Pressure and Vacuum Cauges of every descrip- 
tion, Exhaust Steam, and other Injectors, 
Address, SCHAFFER & BUDENBERC, 
40 John Street, New York. 











NEW AND IMPROVED 


ENGINE LATHES. 


F179 West Pearl St. CINCINNATI, OHO. 
Sena tor Cuts and Prices. 


















Unlike any of the 
artificial compounds or manuf: not ired products heretofore on the 
market, We guarantee its success if directions are followed, or ask 
no pay. Only 8 or lu y yunds to the ton of iron required to purify the 
iron, and will more than pay for itself in keeping the cupola clean 
etching ornamented glass. Can be used in manufacturing steel b; 

CUT-OFF COUPLINGS. 
MADE BY 
Machinists, 


The best flux for foundry work; also used in reduction and refining 
THE BEST 
the basic process 
JAS. HUNTER & SON, 
Cut Theoretically Correct. 
M.R. MUCKLE, Jr. & CO. 
440 N. 12th St., Philadelphia, Pa. 


of silver, copper and lead. Used by glass manufacturers in making 
THE EVANSVILLE LEAD AND SPAR MINING CO. 
Successors to B. BURBANK & CO, 
Send for circular, prices and experience of users, EVANSVILLE, IND, 
North Adams, Mass. 
) For particulars and estimates apply to 
E.B. STOCKING, ATTY 
Opp.Pat.Of£ Washington,D.C, 
Send sketch for free report as 
to yen and new 


A navural product taken from our own mines, 
opaque ware. Used by chemists in making hydro-fluoric acid for 
FRICTION CLUTCH PULLEYS AND 
; BOILER FEED PUMP 
BREHMER BROS. 





QIZES TO SUIT 
STEAM PLANTS, 
UP TO 300 H. P. 


Send For CirculaR 


























0 ‘ oo a » . 
FOSSIL MEAL CO., 48 Cedar St., New York. 3 £23 g 28 M & WHITNEY’S NEW RATCHET. 
Send for Circular. Mention this Paper, = - § a 4 are) - F me = tient 
‘3 MOvess F ge WU /'s 
pw SRso Be r= 2/3 ee A 2 
No. 3 PIPE-THREADING Zz ag esessest mes g 7 
MACHINE. Cuts and Fd THE KA v.48 a2%oR =a! @ = 
poate pipe, L in. to 6in. 2s ies ne] AVIE. <5 © 4 
diam, Power applied to em 2. 82 & 84 Benz Street, New York, “3 4 Es « s = eS = = a fe 
Su: MANUFACTURERS OF B “ BF y rPSeo a “4 & be Has greate r range than any othe be bwo vate hets made, and 
3 ie re} Que —_ = a 1e price of one end for circulars 
v25|PIpe CUTTING and THREADING MACHINES 2° ofseaseelne s VARIETY MACHINE GO, Warsaw, N.Y, 
é a . - 
es? OPERATED BY HAND OR PowER. 22” eg 4 32 -} 3 g 
io B = < fee we SES N e REDUCTION 
fae VALVES, PIPE pe EESeEREEES 
Pha 4 FITTI Nj G S L] +] ’ BI 2 g 6 ® 5s =| : , 4) 2 of Steam or Water Pressure is best accomplished 
fog D > ba »y the 
th } PIPE TOOLS, Mopgaesawoge = ie 
wes : Oe EO Ue ma MASON REDUCING VALVE. 
he AND ALL STYLES OF IRON AND BRASS GOODS FOR 7 - 42 ~ ss Se 5 fy £ It d ‘ i Lett pe ae 
2 be _ h— @o aoes no pound or cla er and wi reauce as 
pt riphery of $< STEAM, WATER AND GAS. — = g6° tbe = low as one po yund 
stvsin'cn epindin % Factory, Bridgeport, Conn. | ‘4 s -PCokcS 5 MASON BEGULATOR 00. , 23 Central St., Boston, Mass, 















BENDING BOLLS, 













WILLIAM SELLERS & CO. INCORPORATED: 


IMPROVED MACHINE TOOLS ror working IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 


DRILL and TOOL GRINDERS, Ete., Ete. 


NIAPTING, PULLEYS, HANGERS, COL 


— ‘oved iste for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA. PENN. 


AMEHRICAN 


Engineers and Manufacturers of 


BORING and TURNING MILES 


MINGS, Fie. 














Power Cushioned Hammer. 


Send for new Catalogue. 


| Taha iy ALLS UITIAGh Maer 


Double, Single, Angle- 
Bar, Gang. Horizental, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Drivyen 


Punches and Shears, 


Over 300 Sizes. 


ALSO, 
















Patent Portable Valve Seat 


Will Plane off the Valve Seats of Locomotive 
and other Engines without the use of files or 
scrapers. 


PEDRICK & AYER, - Philadelphia, Pa. 


Rotary Planing Machine. 


Circulars with full description on application. 















iy. A, Walker, 75 Laurel St., Philadelphia, Pa. 


Having used the * RICHARDS PATENT COMBINATION PLANER 
AND SHAPER “almost daily, for several montus past, I take pleasure 
in testifying toits merits I find it an exceedingly useful and desir- 
able addition to the machine shop, easily manipulated, well balanced 
in all its parts, and accurate!y constructed ; in’ short, it fulfills 
all the inventor claims for it, and fully comes up to what LT had ex- 
pected of it from its previous recommendations. 


Philadelphia, June 2d, 1886 


HARRY CA_N, Engineer, 
At Powers & Weightman’s Laboratory, 
Falls Schuylkill, Phila- 
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MIN INNEAPOLIS GHICAGO New onK| 


131017 So Jefferson St. 











woopD- ia MACHINERY 


‘or P laning Mills, Furni 
ch Chair and Cabinet 
Factories, Cabinet Work 
and General Wood-Work 


lustrated Catalogue to 
Rollstone Machine Co. 
45 WATER ST, 
FITCHBURG, MASS. 








OSGOOD DREDGE CO, - ALBANY, N. x. 


RALPH R. USGO0 1D, Pres _JAMES E BLESSING, Vice 
JuHN K HOWE, Secretary and Treasurer, 
Renedasiaeneel 
REDGES, ITCHING | | ame tage 
Excavators, MACHINES, Etc., Ete 





COMBINATION PRESLUDGHE 


c Hydrostatic Machiner; 
A ACCUMULATORS 


LHOI 





PRESSES, PUMPS, PUNCHES, 


Jacks, V alves, 
FITTINGS, 
Vault Elevators, Etc., Etc. 


WATSON & STILUMAY, 


:’ 204-210 E, 43d Street, N. Y. 





le ma IRON-WORKING MACHINERY. 





New Haven Manf’s Co. 


NEW HAVEN, CONN. 





ing. Send Stamp for Il- 





Of any power and 
Style. SINGLE AND 
DouBLE CYLINDER, 
with improved pat- 
ent friction drums, 


for bridge building, 
dock building, pile 





especially adapted | 


MACHINIST Decemper 4, 1886 


SOUTHWARK FOUNDRY & MACHINE CO. 


PHOHILADELPHTIA, PA. 









General Machinists, Founders and Boiler Makers. 
Heavy Machinery of all kinds a Specialty. 


HE DUPLEX INJECTOR American Twist Drill Company’s 
THEBEST BOILER | PATENT CHUCK JAWS. 


FEEDER KNOWN. Three sizes. Price per set of 4 Jaws.$40, 

Not liable to get out of $48, $56. Bolted to lathe face plates, 

order. Will lift water 25 they make best and cheapest chuck in 

feet. Always delivers the world address orders, 

water hot to the boiler. c nah as " 

Will start when it is hot. _ “Ew Ei = & woke -_ Y. City, 

Wil feed water through TALLMAN & McFADDEN, Philadelphia, Pa., 

a heater. Manufactured or WM. BINGHAM & CO., Cleveland, Ohio 

and for sale by 
JAMES JENKS & C9 


oem =. UNIVERSAL RADIAL’ 
1a * RWIAL DRILLING MACHINES 


>=" THREE DESHGNS. SIX SIZES 
~g™MBODY ALL DESIRABLE FEATURES 


PRICES $450 °& UPWARD 
.so® UNIVERSAL RADIAL DRILL CO 


CINCINNATI 












FEED 














P, BLAISDELL & C0. 


Manafacturers of 


achinists’ Tools. | 
WORCESTER. MASS. | 


“THE ()NLY PERFECT” 
BUFFALO The Seibert Cylind:r Oil Cup Co. 
H. A. ROGERS, Agent for New York. 


| Portable Forges, “snus wow vor 














perfectly, gain power and 
$ Save oil by using our Patent 
we? Automatic Sight Feed Lubri- 
cators, showing oil as it 
enters, drop by drop. 











The Lightest, Strongest. : ’ ; av a 
Most Durable, Easios] CQO CICLUgD Ie kel tics) ae ee a Ge ame 
Working, and in every way QiRMas aL JT ae cee ‘i aU we 


THE BEST 10,0 MAIN Ss" “ARC SS INCANDESCENT 


Portable Forge Made —™ OWE ST PRICES] SIch"!"® , MACHINES, 


— | BINDERS, to hold 52 issues of the AMERIC AN 
= Buffalo Forge Co. MACHINIST. By oy to any part of the U. S. 
IF a $1.40 . ‘H. 
BUFFALO, N. ¥.' ayverican MACHINIST PUB'G 96 Fulton St, N. Y, 


hs] : = “ ; We 
BKFOR SALE Ct ne 
Cwo 35 Horse Power Demphield Boilers, 
One iO Hierse Power IHorizontai Tubular Boiier 
iwo 27 Ilorse Power Vertical Boilers - - > Ncw 
Ome 25 lIiorse Power Iilorizontal Slide Valve Engine 
One 20 Horse Power Ilorizontal Slide Valve Engine. 


REMINGTON MACHINE CO. Wilmington, Dei. 


gas S 

















I =| 

ate Deni im rll az je ¢ 

3c. il co fal 

208 = 

3 “= 9 

Adapted to rapid work withsmall | «= 4 

drilis. Its extreme sensitiveness | ® a) pan Ay 
prevents clogging and breakage of fe] 
drills. Has aswitching table with A G 
“ H4 





attachment for center drilling = Ju- 
stantly adjustable to different 
lengths of work. Over 200 already 


inuse. Send for circular. : ; 
DWIGHT SLATE, HOOPER’S 70% GRATE BAR. 


Hartford, Conn. 


Morse Etevaton WorKS “* *UnyypyrTss* 
MORSE, WILLIAMS & co., win 004 nar. at the ends, 

















Successors to CLEM & MORSE, Builders of all Kinds of | Will sive Sreeers San Oar Apne. 
PASSENCER AND FSResy Send for Circular and Price List to 


ALEXANDER V'PRALUD, 
EAST FERRY STREET IRON WORKS 
NEWARK, N J, 


THE PEERLESS 


Compound Automatic Steam Damper 


REGULATOR. 








Automatic Hatch Doors 
A SPECIALTY. 
Send for Illustrated Circular. 


Office, 411 CHERRY ST. 
Works, Frankford Av.,Wildey 
and Shackamaxon Sts., 
PHILADELPHIA. 


















driving.coal hoisting, 
quarries, mines, etc. 
J.S.MUNDY, 
Newark, N. J 
Thi is patent has been 


sustained in U § Courts 
mn New York and N. J, 








THE GARDNER GOVERNOR. 


Over 45, 000 in Use. | 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE, 


Warranted to give satisfac- 
tion or no sale, 


AD ATDATEr « ta STATA 
OR CIRCULARS AND PRICES, 


ADDRESS, 


The Gardner Governor Co, 


QUINCY, ILL. 








| N.Y. Office, 108 Liberty Street. 


THE new YuRK SUPPLY CO. Limited. @DARANTEED THE BEST SAVER OF FUEL IN 


THE MARKET. 








M hi t Has been used six c years by 700 of the largest mills 
ac inis § and firms in the U.S.; not one given out. Always 
put up by our own mechanics, Warranted to kee p 
in order 5 years. Send for printed testimonial of large 


users 


Engineers 





and 


| 


THE PEERLESS GRATE BAR. 


Warranted not to Warp, and the Most 
Mi | Durable in Use. 


American Steam Appliance Co. 


Supplies W. A. SIMMONS & C0., Sole Agents, 
* (280 Broadway, New York, 22 & 24N. 4th St., Phila. 
MORSE ENGINEERING CO, 
siwe Agents, iSOG Union Avenue, Kansas Ci y, Missouri. 
| 50-52 JOHN STREET, NEW YORK. GENERAL AGTS. FOR THE SOUTH WEST. 


| 


AND FI ist cl LUANG. 


POROUS 














& MAA Ewes 
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NEW TANGTE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 HI. P. 

These Engines are the combi ‘ed result of long ex- 
perience with automatic cut-off regulation, and — 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar 
« anteed. Self-contained Automatic Cut-off Engines 
12to 100H P for driving Dynamo Machines @ specia/ty 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


SSS = : mail. Address, BUCKEYE ENGINE CO., Salem, Ohio 
" Segre Clinton & Jackson Sts.,Chicago, Ill. 
OBINSON ARY, St. Paul, Minn. 
SALES AGENTS: V. L i ON, “0 Astor House, N. Y, PRAY MPG. 00, Slansapetia, nan. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Ponsylvania, Delaware, Maryland and Virginia 


THE BECKETT & MCDOWELL MFG. C0, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sT., NEW 





YORK. 





t=” SEND FOR ILLUSTRATED CATALOCUE. 


“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


83d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER {8,000 ENCINES IN USE. 
Other Gas Engine per 


GUARANTEED 2. Consume, 250,75 \NY Other Gas Baxine 
a R > FOUNDRY AND MACHINE DEPARTMENT, 
g baidien ” = HARRISBURG CAR MEG. C0, 


















HARRISBURG, PA. 


Highest Award Silver Medal 


Stidewen 
AT FRANKLIN INSTITUTE NOVELTY 
TION, PHILADELPHIA. 


EXHIBI- 


We are operating the finest and most successful 
Electric Light Stations in the world, A change of 
speed not exceeding one per cent guaranteed, run 
ning lightandloaded Send for catalogue, 





The Best and Cheapest 
on the Market. 

No Steam. No Water. 
Absolute Safety. No En 
gineer. No Pumps) WN 
Gauges. No liability to 
freeze up No Regula 
tion required. 

NO EXTRA INSURANCE, 

Can be used for any 
purpose Where power is 
required. 

Cheap Fuel. 

First Cost. 


McKinley Engine Co 


17 Broadway, 
CINCINNATI, O. 


"ae SIMMER SE 








Cheap 


STEARNS MEG. COMPANY, 


ERIE, PA. 
Engines from 15 to 400 Horse Power, 


Boilers of Steel and Tron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


FOR SALE, VERY LOW. 


Otto Duple x Gas Engine; ind. Tl. P., 15—2 cyl'’s— 
637‘ 16’; in use 18 mos. 3 displac ed by 60 H. P. en- 
gine. — 

UPRIGHT BOILER AND FIXTURES, 18 I. P. 

Kendall & Roberts, makers; 42 x 6’—6'’—100 
Tubes—2”«4’—6'; in use 6 weeks for temporary 
purposes. Write for particulars. 

E FRANK WOODBURY, Mechanical Engineer, 

Exchange Place, Boston, Mass. 


MACHINERY, 


NEW AND SECON iliegiataeieaal 


















NT WN 
HM 
Wil ran _ 


PORTABLE AND STATION ARY Y 


ENGINES and BOILERS 


Send for Catalogue and Prices. 

















od-00 


in. Gould. 
Sin. Boynton & Plummer 


2 in Sellers. | 


A 
| : | : HT -OWER 
i2 in. $.,5 ft. Bed Engine Lathe, New 
14 “ Sand 7 ft. Bed Engine Lathe, Bogert new | , eae H AM m ER, 
~~ 54 ft.** Harris, cheap | O252o 
is * Off Ames : | See 
6s * Ott. Pratt & Whitney. | Of a Ee = 
= * &,.” = Putnam, not screw | Be, Pe. So 
cutting ' |} g@Onak os 
ws ee Hewes & Phillips. | on, 2&E dll - all 
10 .* 40,12,14°° : Pond, nearly new. | Ona eoorRs 
B , Pec os 
20 in. x 6 ft. Engine Lathe Putnam, good order, i Pee Pet So seg 
24 5°). OS ft. " = Ames. new. | pa Sa © ih S 
29 * 12 tt. Harrisburg. | Sgr az a a 
4M 6% 619 ft Harrisburg, good. a Se Sad 
16x6 ft. Turret Fox L is with chasing bar sEg, = 
1in.-20 in. and Bin. Turret Head Chucking. or SS 238 E ¢ 
SE2S ; 
Screw Machines, Bridgeport. | ~ oO = MM 
23 in., 25 in. and 2s in " Drills, Blaisdell, new. ~ SES weg So 
20 in. Drill, Prentice oe ae Book 
“ye “” Davis. ae 2S 
Slate’s Sensitive Drill. | #2227 Sees: 
Elliott Drill. Gang Drill. } ast oS 
SHAPERS. o ae tea 


15 & 24 in. Wolcott. 
24 in. Hendey, 20 in. Bridgeport 
PLANERS. 
isin x 3ftt., Wheeler, 
24in x 8S ft. Ames 
2 in x4 ft 5 ft.and 6 ft Powell. 
S4in.x 10ft.P. & W. 
Planer, D.W. Pond,A 1 order. 
‘arly new. 


16x42 in. Brid 
44in x Gft 
26 in x KS | t 
32 1n-x 10 ft “Po md 
501m, X38 in X 12 {t. 
36 In. Squaring Shear, power, ne 
Ni 3 and 
25-40 |b Bradley Cushioned Hammer. 
Lot of miscellaneous Machinery If you do not 
see What you want, write and state what is re- 
quired. 


E.P. BULLARD,I4 Dev St., New York. ' 


report. 
ie | 


This Hammer possesses advantages superior to 


in the market 


uog ‘Ainqueg “00 NECTIEE ‘Va 
aq? Aq paanqoeyjnury 


rods, consequently repairs are trifling. 
mY ap 4208 419 


space, less power to di 
blows than hammers with 


tad 
“ 


*ress, stiies 


| 
j 
| 





AMER ICAN 


| EWES & © PaILLIPs 





MACHINIST 


MANUFACTURERS OF 
\MPROVEp, 

P= CORLISS _ 
af STEAM ENGINES 


Si Varving From 
30 to 2CCO Horse Power. 
Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing 
or Compound, 
Send for Cireular. 
















iron Works. 


Du I PROV ED 


Corliss Engine, 


High Pressure, 
Condensing 
tnd Compound 


Send for Ctreular, 


AGENT 


Geo, A. Barna d 
(i175 Temple Court 

7 Beekman Street, | 

New YorK 









BD 
tHE PRO 


ISHILL (¢ 


Ko THE Pag 


‘rauidugnone 
+ CHINE CO. age 














MANUFACTURERS OF 


L. jogs oy Off Engines, 


from heavy patterns and of unexcelled 
: workmanship. 
vreeL Borers, FeEep WATER HEATERs, 
SHAFTING, PULLEYS & GEARING. 
THE LANE & BODLEY CO. 
East side John, cor.Water, 
Cincinnati, O. 





i ALBANY STEAM TRAP Cos 









| and return it to the 


purposes 


We also 


Valves. 


“— 
Bucket. 


manufacture 
Patent Renewable Seat Stop and Check 
send for Circular, 


Albany Steam Trap Co. “Weary 


BUCKET AND GRAVITATING 


‘TR A PS. 


— % Automatically drain the water of 
\ 1s | ® conde nsation from HEATING COILS 
boilers whether 
the coils are above or below the water 
levelin boiler. doing away with pumps 
and other mechanical devices for such 








Blessing’s 





Gravitating. 





FAY & SCOTT, iz" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Willing Machines, Planer Centers, Ete 
SEND FOR CATALOCUE. 


ARK MAKING 
A SPECIALTY OF 
A 4-INCH LATHE, 


WITH BED ANY 
THIS LATHE IS DESIGNED 


HEAVY ooo 


VICE; IT IS THE 
| DUCED, 





LENGTH DESIRED, 


HEAVIEST OF ITS 
SIZE EVER PRO 
AND THE WORKMANSHIP AS GOOD 


AS SKILL CAD 
rt A H ae 
; SEND FOR CIRCULAR, 


1,5. HEPWORTH GGD,, yonkers, ¥ ¥. 


HARLES MURRAY= 
By ENGRAVER on WOOD \@ 








ANN’ ST # NEw YorRK: 


SECOND-HAND TOOLS FOR SALE by 
POOLE & HUNT, Baitimore, Md. 

1 Planing Machine. Will plane 35in. wide, 27 in 
hizb, and 16 it. 6in. long. 

1 Planing Machine. Will plane 30 in. wide, 
high, and 5 ft. 6in long. 

1 Plining Machine Will plane 2 
high, and 5 feet long. 

1 Double Geared Chasing Lathe. 
in. dia., 8 ft. 6in. long. 

1 Drill Grinding Machine. 

! Small Punching and Shearing Machine, 
wheel and clutch starting arrangeme nt. 





26 in 
4 in. wide, 22 in 


Will swing 24 


with fly 








goer. 


i SEND FOR SPECI . L LIs®, 


New ard Second-hand Machinery. 


COLD-ROLLED SHAFTING, 





HANCERS, 


PULL~Y~,ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 
eS FC ES 2” 








16 


ACCURATE 


AMERICAN 


BEVEL GEARS. 


By the aid of Special Machinery, 
we are prepared to plane Bevel 
Gears up to 16 inches diameter, 
whose ratio is not greater than 4 
to 1, with the curves of the teeth 
theoretically correct. 

This method admits of long faces, 
good contact and smooth running, 
thereby increasing durability. For 


MACHINIST 
HE PRATT & 


ars feed movement and tables are operated 


also, Horizontal Drilling 

chines, single and multi-spindle. 

CHARLES H. BESLY & CO., Western Agts., 
175 Lake St., Chicago, Ill., U.S. A. 





Hartford, 
MANUFACTURE 
Renshaw’s Ratchet Drills, Nos. 
Hand Drilling Machines for Blacksmiths; 
chines, single and multi-spindle, both those in which the spindles are without 


DercemMBeER 4, 1886 
WHITNEY CO. 
Conn. 


land 3; Upright Self-Feeding 


Upright Drilling Ma- 


by hand or fcot lever, and those in 


which the tables have provision for adjustment, and spindles are fed by hand 
lever, or by hand wheel, or automatically: 
Ma- 





i ‘a - -- ne 8 





patterns to cast from and in places 
where high speed is required, gears 
cut in this manner are especially 
desirable. 


BROWN & SHARPE MFG. Co. 


THE BILLINGS & SPENCER CO usa 





MAKERS OF 


Viachinery «ne Tools, 


PROVIDENCE, R.'I., U. S. A. 


—— MANUFACTURERS OF —— 


BILLINGS” REAM WRENCHES, | 


REAMER 
SLoT'T —_ TYW[ACHIN ES — Drop Forged of Bar Steel. A full line in Stock, gin 








Three Sizes. Lin 
TORGINGS OF EVERY DESCRIPTION. [| *" 


READY and 
diffe 


For Immediate Delivery. |“ 


Ing | 











9 to 48 in. Stroke. 
RAM GUIDE 


nsustaaie VERTICALLY. 


Feed always té ee s place at upper end of 
stroke-—never during cut. 


m VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS 


Hamilton, Ohio. 


New Patterns. 


WARNER & SWASEY, | — 


IRON PLANERS. 
24 In. sq. x 4, 5, and 6 Ft, 
26 In. sq. x Gand 8 Ft. 
LATHES. 
20 In. swing. 12 and 14 Ft, beds, j 
26 In, swing. 14 Ft. beds. igi 
30 In. swing. 14 and 16 Ft. beds. is, 
RADIAL DRILL, fort 
5 Ft, swing. cast 
SUSPENSION DRILLS. in 
1-6 Ft. Swing Boring and Turning Mill, fron 


2 heads on cross rail, to ' 
beal 


POND MACHINE TOOL C0., ing 


adjt 
WORCESTER, ca 


in { 


toge 
of t 
T 


acte 


GLOBE VALVE CHUCK. 


Brass WORKING MACHINERY. 
ILLUSTRATED CATALOGUE ON APPLICATION. | 


NOW YORE, ~ 2 
PHILADELPHIA, 
CHICAGO, : 


96 Liberty St. 
713 Chestnut St. 
96 Lake St. 


f 








Photo 


graphs and Prices furnished on applica 
i 5. A. 





Cuts, 





twee 
the 
ing 
of t! 
mal 
B 
mer 
fly-1 
whi 
g¢ Vv 


ccel 


TRAVELING 


Particulars on application. 


CRANES. 


Full Specification and Tender promptly submitted on receipt of 
eapacity and span of bridge desired. 





Lowell, Mass., U.S. 


MAKERS, 


The Yale & Towne Mfg.Co., Stamford, Conn. | 


NEW YORK —CHICAGO—PHILADELPHIA—BOSTON. 
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trom 16 ro 48 in. swing. 


tion, 


Catalogues on application. 


sits ENGINE LATHES 2 


ee Send for Prices, ar$ 
IT WILL PAY YOU. 





fran 
the 
in |i 
ter « 


a 
. 
by 
=~ 
fy 
| 
> 
B 
[- 
ta 
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and 


REAR WHEELS & GEAR CUTTING. ce 


Kend for Catalogue D. J. M. ALLEN, Presrpent. rect 
GEORGE B. GRANT, epi ae W 
666 Beverly Street, Boston. W. B. FRANKLIN, Vicre-PRESIDENT. pe 

: KEY-SEATING J. B. Prence, 
er. i e/ 2 : 4] sail 
’ MACHINES re 

er LODGE, DA VIS & CO. ! } a eS : + FY a : mad 


90-in. Drills a Specialty, | ror New Reduced PRICE LIST, Write to 
CINCINNATI, OHIO. 








SECRETARY. of t 


TWENTY IN. LEVER DRILL. 





me ~~ a 4 ler 
Be THE G. A. GRAY CO. '‘@ : 


and 
days’ use to pay first cost, ¢ “noinn: 

ne he cau alford to yo sycamno: ree Webster St., Cincinnatl,0. say Sean YP 
without one. We have ADs 

now ponty for_ prompt 4 ‘i thos 
shipment, both Key-Seat- L the vin. : . 
ing Machines and Vs inch 4 oS, 20 in. Ait E fo be 
Drills. Send for P i F y A 

and Catalogue. | Esha Shah witl 


W.P. DAVIS, 24’’x24”” 
NORTH BLOOMFIELD. WN. ¥ Planers, 80'7x30" 


THE BUFFALO SteeL FOUNDRY, 


ORCERS AND CORRESPONDENCE PRATT & L at Biche 
SOLICITED Proprietors. 


The Stiles IS Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


—MANUFACTURED BY— 


THE STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
208, 205, 207 Centre Street, corner of Howard, New York. 


Tus 








ULD & SSERHARDT, 


savas, §. |e Es CARVIN & CO. 
139 & 144 Centre 
Y St, New York. 


APPLY 


athes 
other, 





any 


BUFFALO, 


then 
than 


ore work 





ver 


2U per ext. 
‘ensSo[vyry IOj pusg 





P OULYIVT SuTIW Pury g “ON 


a; 





fj u.m.cARPENTER &_=— 
PAWTUCKET.R.I. 








